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I. INTRODUCTION AND REVIEW OF RELATED 
STUDIES 

A, IlTTaODUCTION 

All examination of studies of verbal behavior of young oliildren 
reveals results that differ widely. The variations are (jiitstandinj; 
in reports concerning the proportions of the several parts of spec cl i 
in the conversation. That differences in home environment and in 
intcllzgcncc may accouzit for some of the deviations is a probability 
suggested by previous experimenters. That differences in tlic iiiv 
mediate setting may explain a portion of the discrepancies is a possi¬ 
bility which merits study, That numerous divergencies in findings 
may be due to the fact that investigators based tiieir classificatLons 
upon grammars wliicli differed markedly is a point deserving of more 
emphasis than it has received. Inasmuch as the present investigation 
involves subjects from two relatively distinct socio-economic groups, 
groups differing widely in intelligence, and the language records 
were secured in four different settings, information is available con¬ 
cerning these factors as possible causes of differences in verbal be¬ 
havior. Grammatical analysis is based upon tlic works of the noted 
authority, Dr. Otto Jespersen (41, 42, 43, 44, 45), particularly 
upon his of Eitglisfi Grawniar (45), and comparisons with 

six previous investigations are made to indicate similarities and differ¬ 
ences in findings. 

Much emphasis upon adequacy and size of sample is to be found 
in psychological literature, and Llifs partly explains the fact that the 
present study is based upon six liours of languiigc ohscvvatioiis for 
each of 74 subjects, a total of +44 liouri:. Eiasnuicli as tins is not u 
nonnativc study but an Invcsligatiun which proposes to study the 
influence of certain variables, it is sc»emingly more inipurtani to have 
m intensive rather than an extensive investigation as far as the 
number of subjects Is concerned. 

Numerous valuable investigations in the field of language develop¬ 
ment have been recorded in America and in Europe, yet luldilional 
research j 5 needed in tliis ilclil, iMcCartb}' hi enumerating 

problems awaiting further study, mentioned among iiihcrs the opli- 
mum length and occasion of conver^niinji samples, and t|jc inter¬ 
relationships between language devebjiuncnt and certain environ¬ 
mental mnucnccs. Jones and Hulks (-IS, p. T)) likewise iiulicaled 
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lliat "the ina«ence of such complicatiag factors as intelligence level, 
socio-economic status, and the like, have been recognized hvit not 
adequately investigated." 

It is not strange that psychologists have shown an increasing in¬ 
terest in language, for as Garrison and Garrisoji (29, p. 202) have 
well stated, "the problem of language both in its origin mid in its 
development in the individual is essentially a psychological one." Tn 
studies of the adjustment of the organism to the environ men L, laii' 
guage has been recognized as vital botli in the history of the race 
and the individual in making known the needs of the self and the 
group. The relation of language to the affective life has been cniplia- 
sized by authorities wlio, perhaps, in investigating the phylogenetic 
and ontogenetic aspects of the xsubject have hecn impressed hy the 
struggles and vicissitudes arising in the maintenance of equilibrium 
or the preservation of existence itself. These writers have stated that 
language had its birth in crises which brought forth "instinctive 
ejaculations" in primitive man and in conditions wliich elicited emo¬ 
tional expressions in infants, The cmpliasis, therefore, has l)ec:n upon 
some relationship to the action of the sympathetic division of the 
autonomic nervous system. 

Other investigators, more impressed by the harmonious jiluises of 
development in the child and in the race, have emphasized tlic over¬ 
flow of energy, the physiological values, tlie iiiiitallon of self or 
others, and the amusement of oneself or the audience resvUting fr(an 
exercise of the speech mechanism. The emphasis, therefore, has Iktii 
placed upon some relationship to the action of the parasympathetic 
division of the autonomic nervous system, or upon the cortical 
inhibition of the lower centers and the functioning of the cerebral 
Cortex. 

Whether language in its phylogenetic and ontogenetic origins 
had its inception in the activities of the sympathetic division or the 
parasympathetic division of the autonomic nervous system, or tlie 
cerebral cortex, has not been determined; but that the daily employ¬ 
ment of language is affected by and related to the total, unified func¬ 
tioning of the integrated organism is a matter of more general 
agreement. Many of the speech disorders in childhood listed by 
ScLh and Guthrie (77) arc illustrative of the deviations which arc 
caused from or accompanied by emotional diflicultics. These authors 
(77, p, 5) emphasized the fact that iiicfTiciciicy or inadequacy in 
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speech implies "as a nvccssnry coascfjucuce an impaij-eJ juljibtineni.” 
Brocib and Shaffer (l2, p. j?!) stated: "I'lui eliild’s s<iL'iaI (hn'chip- 
xnent Is pvo^mn^^Uy influiinccd by lus development.'' t.ow 

(55, p. 7) testified \c the “vvcaltli of disintegration pheiiomena nh- 
sci'vecl in the field of psychotic speech and tliongln.” Sui(li(s of 
language dcvclopmciu arc impcntant to furnish iiifonuatloit coiu'oriu 
ing any f;ictors which nniy significuiitlv influence verbal responses 
and, at the same time, tlie degree of adjustment of the organI mu. 

Although language may have had an luimhie oiigin, consisting 
perliaps of crying and babbling, in its later nianifcstatiiuis ii rcju'e- 
sents inards loftiest intellectual achievement. M'liat language is neces¬ 
sary to thinking has been disputed, but that the record of the iiite!- 
Icctual development of the race and the individual lias been ri‘- 
conlcd largcl)^ In terms of laijguage gnnvt)) aju] tlic use of symbols 
mubt be aciinitted. 7"i»c signficance uf Janguage as a rcvelatiou (jf 
maturation and learning, and as a possible cause of mental growth, 
can scarcely be over-estimated^ The far-reaching influence of this 
instrument is obvious when it is rCfili^ed that, as Lewis (53, p. fi) 
indicated, "*it subserves all the purposes of lunnun activity—practical, 
scientific, aesthetic, and religious alike,’' 

\l Rcvtnw OF Studu-s IX Tin* CriiXiatAt. Kna.n 

1. Socio-Ecofiom /V Stattn 

Inasmuch as the Relief subjects in tlie present iuvcsiigiiiion ciimn 
from homes of lower socio-economic status than did the Regular 
subjects, related situdics should be cited to show whut <lirf(UTnces 
have been found to e.\isi between such groups. A jicitiiient descrip¬ 
tion was given in tlie Report of the Committer on the Infant ami 
Preschool Child of which Dr. J, IC. Anderson (1) was ebainnan. 
Field workers obtained data on 3000 American families, and the ic- 
port contains charts slioiviiig t)»c siiporiority <^f the envii(mment of 
children from the upper economic levels on practically every item, 
mchuIiuK home ownership, number of ncc\ipants per lOom, lu-aUli 
and cducnlion of paients, number of toys, ixHjks, .’unfjuut <d medrea) 
Crtre, and die like. '^Fhe statciiiciu wa^ luadc that: 

’I'lic evidence fnr die of iUfftorniial cjivin/u- 

nH’Dl.s a.*, fnr as the elokl is e/jiiccrjit'd Is wliclfntn^r. V\Mu*ii 
the [JOfluI iltlOlt is (IlCKkil (»(1 (IlL* l)lisis tif S(U L(»-L‘l'4)lHlluir 
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and the practices of the resulting groups arc studied in detail, 
n picture 19 obtained of a society coipposcd of n series of cwl' 
tirres, each of which Is fairly distinct fmm but overlaps the 
one immediately below and above it and all of which seem to 
he arranged In a linear series. 

The committee concluded that as the cliild dcvelnpcil pntcilciilly 
every aspect oi Ills life was affected and "mily a lew plwwmwivA 
seem to be independent of the socio-ccoiioniic factor. 

2, of V new ploy nioii 

In addition to rccoenizing the cnvironiricrital factors which liavc 
just been described, it s!\ouId be recalled tliat half of the subjects la 
the present study came from lionu-s in which the depression was 
having direct and perhaps serious results. In some instances the 
father was uncmplo}^^, aJul in otlicrs he was doinj^ j);n't-tin)e f)r 
temporary work. The j^rohlem therefore arises as to the possible 
effects of the depression upon the gi'o\ip wtuch may he termed Relief 
subjects. Three studies relevant to this question will he mcnlioncd. 
Jones (47) rcfcLTcd to studies by IRisemaii and Harder, M us cm an 
and Bahr, and Holzliaiicr, who investigated the effects of paternal 
unemployment upon school children. Girls were found to show 
injurious effects to a more marked degree than hoys, and younger 
children more than older children, Buseman inferred that the effects 
resulted primarily from poorer hygienic conditions and their influ' 
cnee upon child health and resistance to fatigue. Palmer (72) in¬ 
vestigated height and weight and observed that it was the children 
from families whose incomes had fallen from a higher income to a 
low level who had been most affected in weight by the depvcssioii. 

Rundquist and Slctto (76, p. 366), in a study of 3000 eases, found 
that men who receive relief were not characterized by feelings of 
inferiority or unfavorable attitudes toward the family. They found, 
however, that poorer morale was characteristic of the unemployed as 
a group. ‘'Discouragement and a sense of hopelessness were greatest 
among men in the semi-skilled and unskilled groups, among- nlder 
men, and among the men with the least education ” according lo 
these authors. The Relief subjects in the present study came fn)m 
homes in whicli the paternal type of occupation was semi-skilled, 
unskilled, or day-laborer in classification; therefore, it may he as- 
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sumeci ti)at tlui which Ir.ivo ju:>t been quoted ^volllLl ^pply, 

at least to some c(r(.»:iTr, in die present iiistancn. 

Since die physical, incntal, eniotional, and social phases of umwdi 
appear to he interrel:ire<|, ri i.s fK(,si|}|e dial tlic effects of paternal 
(liscoilt'’M-en*enr and jnalailhi'Umeiii, rfiiiihiiied ividi poorer hv^deiiic 
co/nlilioi^^ luav Inue inllneneed I lie tnljnsiiuent of die Utdief subjects 
in the jireseru invest i|sU ion and diereliy afhxlcd the verbal lidiavior. 

3 . AV; iifi-l.t (flirtnih• iV iatus <ntd htii’ftiffvticc 

Tile 'rnu fily 1 i f/r/mfif; af !ht» N/ftioh/il Sricirty far the 

Study of fufu('ftti**u (66) ]fAvr an anno rated hihliofrraphy of studies 
on socio-(Y’onoinic sialiK and inirlli[:enre< More recent siiniinaries 
relalin^^ m necnpational level and iiitpHi):a*nec Ijavc liecn j;ivcn In 
JBoynton’s (9) and Piinin-rV (7.^) able discussions nf this subject. 
Hiidrelli altlnuiph nmim^ v'ide (ivedappinp in inentiil ability 

between the several (e’cup.ilinnal levels, found essentially Y^iat 
previous invesdj^alm^ had indicated, diat the IQ% for tlie profes¬ 
sional class wei'c ftie InVh(‘^t and that intellij^ciicc decreased witii 
dccre.'tfe ui rhe ^^K'i^ereo^Ol^i^: level. 

In afhlllion Id Ins eujirliidon dial 'hn [reiiera! lliR median scores 
increased puri /'owo ^vitll ecfuuiuue level," .Jordan (49) noted that 
the effect of llie pnin' eiuiiunnu’iii appaienlly was anuulalive, tile 
/O’s beinjr ‘in.dler in tlie sueceediinf years, 

McCindiy ("i?, p|u d(idl) sehvleil pre^cliaol subjects so tliat the 
soeio-ccoiKuiiie weie ii‘pi4''-i‘nleii in llieir proper proportions, 

7’lie niean 767’'' as fduarn^al /nr cacli (poup ran^ced from 100.3 for 
Group VI fnnd:illf'd lal'ni) )<> lUU ff>r Oroiip I (Professirinnl). 
Gn[uleiuni)di^ limliiir-, a^ ‘aaird in ihe same di'^cussloii, wre indi¬ 
cative of a similar trend. 

Coffey and Wellnum ( I i, p. l‘)l) found that significant differ¬ 
ences in inlellivumee at die lime n( eniiance to preschool were siiown 
to be assucialed willi (u cupaiiDnal che^s even thon^Ii the two lowest 
sociu-eeoiinniic iriDirps were not involved in the stiidy. 

I'o cnipha^?!/^* die fat I ilial i))e jrdationsliip bi'tween sncio'cconomic 
status ami inlellipiMive is t;ir frfun perfeel, llavley’s (5) study may 
he mcntioiual. In an Investif^adon invn\vin[^ 60 cliildreii from the 
a^cs of one, inonth lo /.! uiondi^, ihr rori’fdalions were found to he 
lari^cr idler '^l inmuhs but ihey leniained iadow .30. A somewhat 
closer relalinnsliip wiui riDled I'V Afallei (60) 'with 100,098 school 
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children. He reported a coefHcient of ,5U ’\vhen the averuzie IQ\ 
of neighborhoods were conelated with their socio-ecomnnic status. 

vVnothcr angle oi tJ)e prohjem has been ilivestigatcil hy Wellniun 
{S7, 9S, 89). CofTcy and Wrllmnn (13) found Hint dnrin/f six 
months of preschool attendance all groups gained live to eight points 
in /(7‘ On the other hand, ICawin and Hoefer (51, p. 51) ohserved 
no signiTiCJint differences in growth as revealed hy iiiental tests in 
the fall and spring of the school year, whrn a mnsery scJjool and a 
non'-iunscry school group were compared. Kawin and rfoefer (51) 
pp. 2-3) cited several similar studies tile results of wliicii were cun 
dieting. 

The Subject of language dcvclopnitJiU has been carefully reviewed 
by j\ieCarthy (59, p^ 329) and reference may lie made tci this ex¬ 
ceptionally thorough suminiiry for furtlier material in the general 
field. Tliusc invcsligalions, or aspects nf iDvesijgatjons, wliiclt .aic 
reJated specificdUy to oJje de/inite plui^c of the present study irill he 
fliscmsscd later in eoi meet inn with the chajiters no those particMlar 
topics. 



II. PROCEDURE AND DATA 

A. Purpose 

The present study proposes to investigate the following questions: 
What variations in language apparently arc concomitant with cl^angcs 
in the environmental ^setting of a group of preschool subjects? Do 
fluctuations in the amount of verbal bcliavioiv the length of sen¬ 
tences, and the frequencies of the several parts of speech sccmi[igly 
accompany changes in setting? Do fclie d)angcs occur in the same 
manner and degree in two relatively distinct socio-economic groups? 
How do the subjects in the two groups compare ui the various aspects 
of language development? In what ways do the findings, winch arc 
based almost entirely the classification foiiiid in Jesperson's 

Essendah of English Grammar (45), di.ffer from those obtained by 
otiicv studies of the parts of speech? ' 

B, SUTfjliCTS 

The subjects are 74 children who were enrolled in the Nursery 
School of The University of Georgia during one or more quarters of 
the years 1934, 1935, 1936, and 1937, The basis of selection was 
merely the fact of attendance in 1934 or 1935 when under-privileged 
cases and children from families on government relief predominated. 
During this period the Nursery School was a Federal Emergency 
Relief Adjninistration project, conducted with the cooperation of 
The University of Georgia. A few children from homes of the 
upper economic level attended, the fees being paid by the parents of 
the subjects. When tlic Nursery Scl)ool resumed its origitial policy 
of having subjects only from families which paid tuition, the children 
came from homes of the upper socio-economic levels. Tlie two types 
of cases arc referred to :is Relief subjects and Rcgvdar subjects. The 
Litter were selected to match the former group, the pairing being 
primarily on the basis of sex and age. This procedure yielded four 
groups of subjects: Regular boys, matched for age and sex with 
Relief and Regular girls, matclied for ugc and sex with Relief 
girls. From Table 1 it will be seen that there arc 20 cases for each 
of the two groups of boys, and 17 cases for each of the two groups of 
girls. The parents of the subjects were native-born Amcriciuis, and 
English was the language used in tlic homes, 
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1 . ylf/e 

The subjects raiif^c in from JO to 65 months. Sevciiil sUulics 
J);ive used youJigcr subjects, but in this instiiucc it Avas proposed to 
study cases in whom comprehensible lan^iKi[^c was assumed to he 
predominant. J\IcCaiTli 5 ^ (57, p. 51) found tiuit H^) per cent «>f tlic 
responses /it 30 niDiiths were conipreheiisihjc, Jjcnce iin sulijects less 
thaa that age were selected for the present investigation, 'ruble 1 
gives the distribution of subjects. Unfoiinnately, it was impossible 


TAliLB I 

Distribution of Casi:s oy Ac.]:, (iRoup and Si:x 


Age 

raage 

Rc(f. 

Bt.jrs 

Rel. 

Ntunber of 

AIJ 

Reff. 

Gills 

Kcl, 

AU 

All 

00-35 

4 

4 

% 

J 

3 

6 

J4 

36-41 

3 

3 

6 

2 

2 

4 

10 

42-47 

3 

3 

6 

3 

3 

(i 

J2 

48-53 

3 

3 

6 

3 

3 

6 

12 

54-59 

5 

5 

10 

4 

4 

S 

JH 

60-65 

2 

2 

4 

2 

2 

•1 

8 

Total 

20 

20 

•10 

17 

17 

34 

74 


to have the same number of children in each age group, 'riie group 
54 months of age Avas the largest in size, with 18 cases. The match¬ 
ing of groups was such as to make possible comparisons l)ctween 
Regular and Relief boys, Regular and Relief girls, and between 
Regular and Relief subjects. Although the coiupansons may not lie 
quite as accurate, similarities and differences occurring in connI'clion 
with other group comparisons may be studied, as follows: Regular 
boys and Regular girls, Relief hoys and Relief girls, Regular hovs 
and Relief girls, mid Relief bo^^s and Regular girls. 

Tabic 2 gives the per cent of subjects at each age and the mean 
for each age group. Tlic means of the columns arc based upon in¬ 
dividuals rather than upon groups, since the latter arc compased oi 
different numbers of subjects. It will he observed tJint the four 
groups arc very much alike in age. Relief boys arc approxiinatcly a 
month older than Regular boys, Avith Avlioni tlic)' arc piiircd, and 
the largest differencejit any age level occurs at 60 months. As will 
be seen fiom Table 2, girls are slightly older ill an hoys, However, 
the means of the age groups 42, 48, 54, and 60 inontljs arc higher f(jr 
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TABLE 2 

Mean Age for Each Group of Sum got a no Pkr. Cknt of Cases in Each 

Agil Gnoup 


Group 

age 

Refi. 

Jloya 

Rcl. 

Me.in ape of 
Girls 

All Reg. Rel. 

All 

All 

Per cent in 

Boys Girlfl 

30 

32.(! 

32.7 

327 

34.5 

34.3 

34.4 

33.4 

20 

17.7 

36 

36.8 

37.8 

37.3 

3S,4 

38.1 

38.3 

37.7 

15 

It.8 

+2 

44.1 

44.4 

44.3 

43.4 

43.7 

43.6 

43.9 

IS 

17,7 

48 

5L4 

St.4 

51.4 

50,6 

50,1 

S0.3 

50.9 

15 

17.7 

54 

56,9 

58.1 

57.5 

57.1 

57.5 

57,3 

57.4 

25 

23.5 

60 

62.7 

64.9 

43.B 

62.+ 

63.1 

62,8 

63.3 

10 

ll.B 

All 

46.9 

47.6 

+7.2 

+*.0 

48.0 

48.0 

47.6 

100 

lOO.Z 


boys tlirui for girls, All ages liave been computed on the basis of tlic 
mi cl-point of the observation period for each clu’ld. 

2. Intelligence 

Intelligence was measured by using the Mmill-Palmer Scale of 
Mental Tests by Stutsmiin (82). Tliis scale includes 13 items of a 
verbal type, but it is composed mainly of performance tests, Since 
allowance is made for omissions and refusals, it is especially appro¬ 
priate for young cbildrcii. Slatements by otl^cr investigators con¬ 
cerning this scale may be found in the studies by Driscoll (23, p. 82), 
Mowret (65), Kawin (51, p. \(j), Bridges (U)j and Rlackfuu (6). 

Results obtained from administering the Alerrill-Palmer Scale of 
Mental Tests were available for all subjects cxccj)t two Relief boys. 
About 40 per cent of the children were tested during the quai'ter 
when language records were being matic for tlicni. In nearly 20 per 
cent of the cases it was necessary to use test lesults which were se¬ 
cured the preceding or the siicceefling yeuv, To offset this dis¬ 
advantage is the fact tliat scores are more readily comparable when 
all subjects have been given the same test, iind tlic fact that the 
same examiner administered all tests. 

Percentile ranks arc given in Tabic 3. Hicre is i\ marked differ¬ 
ence between Regular and Relief subjects as far as test results are 
concerned, the percentile ranks being 70 and 46, respectively. Some 
of the groups show inucli variability fi oni age to age. For instance, 
the mean percentile ranks for Regular boys ran go from 55 to 82. 
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TABLE S 

Mw pERCEUHLE Kank Odtained ON T/fc Mfirift-rnfmcr S\alr of AMcutal 
Tests, DV Aon, Group, ane) Sex'* 


Age 

range 

Reg* 

Boys 

Rcl, 

Ah 

Beg. 

CJirls 

Kel. 

All 

Ail 

30-35 

62 

57 

70 

73 

38 

56 

63 

36-41 

77 

35 

56 

85 

45 

65 

61 

42-47 

70 

43 

57 

67 

47 

57 

57 

n-s:i 

SI 

S6 

S7 

64 

52 

5« 

sa 

54-59 

70 

46 

5S 

74 

53 

63 

6/ 

60-65 

55 

n 

47 

60 

35 

48 

48 

All 

69 

46 

58 

71 

45 

SS 

58 


'^T^vo Relief lioys hatl taken no testa, tUeteforc, the i>crcemUc ranks aru 
given /or only J8 Relief boys- 


3, Socio-Econoiitk 

In Appendix A is givc;i the diMribution of subjects ncconliiiiT t(^ 
paternal occupation. Inasmuch as most of tlic Relief subjects eanu: 
from homes in wlucli the fathtu* was unemployed or (hn'np; temporary 
or part-time work, an effort was made to find out what vocations liiul 
been engaged in for several previous years. Some informal ion was 
obtained for all except eight per cent of the casc?», and i'l these in¬ 
stances such facts us the number of years in school and location (d 
residence were used to siipplcmcjit the infonnatioj] cfuicer/iiog the 
socio-economic status of the family. The occupational class! Heal ion 
^yns obtained from Goodciiough and Anderson (34, p, 237), who 
state that the classificatory scheme "is in part based upon the Ruvr 
and T^iussig Seales.^' The explanation of the classification accom¬ 
panies Appendix A. All of the Regular subjects arc to be found in 
Group r> Professional; Group II, Semuprofessional and managelial; 
or Group III, Clerical, skilled trades and retail business. Cla.ssi/ica¬ 
tion IV» Farmers, was not used. Although several famiUes owned 
farms, they did not live on them and tlie fatliers gave most of their 
time to other occupations. All of the Relief cases arc in Groups V, 
VI, or VII. 

Approximately 38 per cent of the Regular subjects in the present 
study arc in Groups I aud U, while G2 per cent ave \n Gvuup 111. 
The mean percentile ranks by paternal occuj^ation are given in 
Appendix A, Occupational Groups I, II, and III have means of 
80, 75, and 65, respectively. Occupational Groups V, VI, arul VI f, 
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ill wln’cli arc found all Relief subjects, have means of 63, 41, and 
38, respectively. These data are consistent with those quoted earlier 
from the results of other investigators, in tliat Occupational Groups 
I, II, and III surpass V, VI, and VII in intelligence, as measured 
by tlic test spcdfied- 

C. Method of Securing Data 
1. Description of Settings 

Tile records were obtained in the Nursery Scliooi in the four types 
of environment which arc arbitrarily designated as Outdoor, Indoor, 
Dinner, and Picture settings. These terms do not indicate all tiw 
implications involved, and when they arc used they connote tlic facts 
given in the following paragraphs. 

When records were secured in the Outdoor setting, the subject 
was engaged in free play outdoors. He cliosc his own companions, 
toys, equipment, and activities without adult interference, unless 
in jiiiy or serious in justice occurred or were iminineiU. Especial 
care was taken to prevent adult intrusion wlieii language records 
were being secured for a subject 

Tlic grounds were sj)acious, witli grass, trees, and sliruhbci'y to 
make them more attractive. Tlic equipment included tlic usual play¬ 
ground fiiniishings, as, slides, swings, parallel bars, ladders, sail cl pile; 
and sand toys, and boxes of several sizes. In ac/c/ition, wagons, tri¬ 
cycles, garden tools, and sometimes indoor toys, were brought to 
the playground. The freedom in choice of materials, activities, and 
companions, a minimum of interference by adults, and the large 
areas for free play, were considered as possible factors which might 
influence the language of the subjects. By the time the subjects went 
to the playground most of them had liad time to become fairly well 
adjusted for the day, having overcome any temporury difRculLies 
experienced at parting from their parents. In some cases tlic chil¬ 
dren seemed to be unusually quiescent, perhaps sleepy, for a time 
after arrival, but by the time they went outdoors the 'hvarniing up” 
period usually was past. 

Gii the other Iiaiul, the Iiuhicir records were sometimes influenced 
[) 5 ^ the factors mentioned, the temporafy upset over leaving parents, 
the fact that favorite playmates had r70t 3'et arri\Td, and the neces¬ 
sity for “warming up’' and becoming adjusted. Adah supervision and 
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interference seemed to be more necessary in the Indoor tliaii Ontdoor 
setting, ^Tlie records included verbal rcsjioii.scs i)ia<le duiin|^ such 
routine activities as removal of wraps, combing liai}| j>H'panng lor 
weighing and measuring, and the like. Several iclokIs foi each 
child were made in a playroom in which there were the usual kinds 
of indoor equipment, including many types of blocks, dolls, t nicks, 
wagons, and the like. To prevent crowding in the j\iain playroom 
some of the children usually were playing siimiltaiUMmdy in an¬ 
other room, n factor wliich reduced the child s choice of playmates. 
It seems probable tluat Regular and Relief subjects iliffered in the 
time of getting up each morning. I'rom the information avuilalile, 
it appears that Relief subjects must have arisen at least an liour 
earlier, and this fact may have exerted some induence upon the 
records of these subjects. The Indoor setting was sc 1 cried u'illi the 
thought that the time of day, the location in a more rcstricu*d area, 
more adult interference and contacts, less choice in the mindmr and 
identity of playmates, and somewhat different types of toys, (!(iui[)- 
ment and routine, might influence the amount and tiuality of lan¬ 
guage, 

The Dinner setting was even more restricted than ihe two just 
described, since the child sat at a table with an adult and from one 
to four other children, When the number of observers or cliildirn 
warranted it, the subjects were seated at tables in two, soim^tinu's 
three, different rooms. The subjects were placed so as to reduce 
problems and unnecessary friction, since one of I he inairi eoncinns 
of the staff was to promote desirable reactions in connectioti with 
mealtime, The factors just described, combined with llu* child's 
relative preoccupation with eating, produced a setting inlicreiitly 
different from the other situations used in the present invesligaLion. 

The Picture setting included examination of numy different types 
of picture books, making simple picture pir/zles, playing with colored 
wooden cubes, and putting pegs into several different types of peg- 
boards. Usually there were from two to five children jiresent in tlie 
room and an assistant was directed to show pictures to the diihl if lie 
did not talk spontaneously. If the child preferred tlin oilier activities 
(puzzles, blocks, or peg-boards) after looking at pictures fur a few 
minutes, the assistant furnished him with other playthings. 'Die 
assistants also were directed to answer the dnld's inquiries, encour¬ 
age talking on his part and even to ask him questions if necessary. 
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Since the \ 7 riter \v;is always present to make the records, she gave 
the cues for most of tlie questioning. The rcsixjnses in tliis setting 
were, in part, deliberately elicited by adults, Tlie factors which 
would tend to make tliis setting somewhat different from tlie utliers 
arc as follows: closer contact witli adults, the use of questions to 
produce talking wlien it did not occur spontaneously, the stimulation 
of pictures and a few I'cstricted types of play materials which miglit 
tend to stimulate enumeration rather than spontaneous language, and 
the presence of a relatively small number of playmates. 

Of the four types of setting the Picture setting may be the most 
readily compared with McCarthy's (57, pp. 32-3+), since she used 
picture books and toys and, if necessary, elicited responses. The 
method for tlie present study was not as standardized as was Mc¬ 
Carthy's, inasmuch as the presence of playmates affected the subjects 
in tile present study and in her procedure only the mother and 
experimenter, or the experimenter alone, were in the room with lllc 
child. 

Although the language records in the jn'csent study ’s^'crc obtained 
over a period of four years, the physical enviromnent fiirnislicd by 
the Nursery School clianged surprisingly liLtle. 'I'he same daily pro¬ 
gram was followed during tlie four 3 'ears. The to 3 ^s and ecinipment 
were essentially the same, sucli replacements or repairs being iniide 
that tliere were no important changes in the nature of the equipment. 
T/ie same /icad teacher, Miss Grace Uarnard, was in cliargc during 
the entire four years, and Miss Cuthorinc Newton, an expert in the 
field of nutrition, supervised the meals for that period. However, 
there were changes in the personnel of assistants and observers and 
in the cnioIImenL from year to year, and even from quarter to 
qiiancr. 

2. Nmnher and Dura lion of Observations 

The experimenter made verbatim reeoids of the meaningful ami 
meaningless vocalizations of each subject. A system of abbreviations 
and symbols for names and common words was used to facilitate 
recording. Table 4 indiciitcs the distribution of records by settings. 
For each case 12 records of 10 minutes in length were made in the 
Ouulooi setting. There were clglit, four, and four periods, respec¬ 
tively, for the Indoor, Dinner, and Picture settings. TJic total num¬ 
ber of these uniform periods was 28, aiul the total time was 280 min- 
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TAIILIL + 

NuMtifiR OF 10 -Minute Pekiods anw Total Timb ok OihhKvATiON ^^)K. IvAtii 
OF 74 SuDjtcnrs in thu Outoooh, Pinmkr, anii PicunVK 


Kecorda 

8eUinR> 

Pciiuds 

MiiuiU'H 

w 

Uniform 

Outdoor 

n 

I2n 

for all 

Indoor 

8 

HO 

subjects 

Dinner 

•1 

40 


Picture 

4 

40 

(B) Non- 

Miscellaneous 

S 

HO 

uniform 





'Potal (//) 

28 

2S0 


Ifl) 


80 


All 

36 

360 

utes per child. 

In addition, miscellaneous recor{!s were 

made ('Table 


4). For some subjects these were based upon mixed senirH^s, In a 
few cases all miscellancows vecuvds were made in ihc ()\itd<uir -et- 
tiiig» and in others all were made Indoors or at Dinner. In most 
instances, those made in the Outdoor sitv\ation were tlu‘ nuvst 
numerous. Because the miscellaneous settings varied from subject 
to subject as described, the computation of resiiUs lias been luiseil 
largely upon the uniform records where the luimher of each type of 
setting was the same for each case, The tables in the siiccercling 
chapters indicate whether they arc based upon the unifoim reniids 
totalling 280 minutes per subject, that is, 345 hours and 20 minutes 
for the 74 subjects, or upon 360 minutes per child, a uual oI 44+ 
hours for the 74 subjects. 

Discussions in the sections on Numhey of fFords Spoken und 
Len/^th of Sentence arc based upon uniform records. 'J'hc material 
in the section on Paris of Speech likewise lias as its basis tliese 
records, the only exception being the data In and iicrtainiiig lo 
Table 2L 

As previously stated, the number of uniform periods per subject 
totalled 28, 12 having been obtained Outdoors, eight Indoors, four 
at Dinner, and four in the Picture selting. For more accurate com¬ 
parison of the uniform records in certain portions of the succeeding 
chapters, the material was made amrpaYublc by vcdviriui: i\ie number 
of Outdoor and Indoor periods to four, which was the luimhev nf 
lO'minute observations actually obtained in the Dinner and I’iotuie 
settings. The mean noun fieqiicticics, for instance, were secinecj foi 
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four Outdoor periods by obtaining the averages ior Periods 1, 5, and 
9, for Periods 3, 7, and 11, lor Periods 2, 6, and 10, and for Periods 
4, 8, and 12. Py following this proccduic, 80 records were available 
for each of the groups of 20 boys, and 68 records were available 
for each of the groups of 17 girls, in each of the four different set¬ 
tings. I'lns procedure was followed oiil}' for the uniform records 
(Table 4). 

The intervals over which the records were made varied in in¬ 
dividual cases because of absences, sc lie dales, week-ends, and wcatlicv. 
The shortest time needed to secure tlic ^360 minutes for a subject was 
11 (lays, and the average was 21 da 5 ''s. The mean time was 15 days, 
the minimum eight days, and tlic maximlun 31 days from tlie secur¬ 
ing of the chilli’s first record, in the ease of the uniform records. An 
especial effort was made to get the records of the subjects in the 
groups of 30 and 36 months in as short an interval as possible, and 
none exceeds 19 days. 

In all eases of uniform records, a recordiiig in eacli setting was 
made during the first three days of observation for a specific child, 
and in every instance a record of each type was made during the last 
five days of observation. This precaution tends to offset tlic possible 
effects of the duration of the experiment upon the settings. 

I'hc present study is based only upon ttic comprehensible utter¬ 
ances and a report of the n on'coinprclicn si hie vocalization will be 
given in another paper, 

3. /idvantages of the Procedure 

Fisher (27, p. 10) has Indicated the values of securing children's 
language in a nursery selujol situation, pointing out that the cliiltl 
is then “in a position wliere lie must adjust to individuals of diverse 
personalit}^ both adults and children” and that “in competition with 
his peers each child must become articulate in order to make his 
wants and desires known.” 

In testing any skill or set of facts, it is advisable to “sink siuifts 
at various [loints” and obtain as many samples as possible in repre¬ 
sentative siiuatious- ^I’he present study is based upon data cbo.seii 
from four dilferent types of setting. 280 minutes of uniform 
records, or ilie toial of 360 minutes per subject if the miscellaneous 
records are included, are con si dined an adeiiuale sampling of a 
child s language, Since the uniform reconls weie obtained over an 
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interval of 15 (mean) clays, the effects of temporary periods of non- 
cooperation, fatigue, interrupted schedules, sleep and meals, would 
tend Co be counterbalanced. 

Boyd (8) stated that: 

What is needed is a sample of the cliild's speech sll^ii^iL’Illly 
varied to include nil the typical forms of cxpressuMi. Such a 
sample can best he obtained hy a vcrhatiin record of scries of 
remarlrs niudo when the child /s at play, at iJicals, op> a rail¬ 
way journey, out walking, on visits to friends, at llie stoiy 
hour, en|ragecl in soliloquy, or, indeed, at iiiiy period except 
prolonged spells of emotional disturhances. 

The importance of securing records of languaf^c in several differ¬ 
ent settings is understandable in tlic liglu of Boyd's statement lliiit 
child uses different words and frames different kinds of sentences 
witli every change of environment.’' The prcsciu study meets the 
major requirements stated by Boyd. 

4, Sources of Error 

Ill making observations, words and syllables were sfiinetiines lost 
because other sounds, particularly the voices of the other cliildrrn, 
temporarily obscured the sound of the subject's voice. In the Out¬ 
door setting some difficulty was experienced in making records lie- 
causc of the amount of vigorous activity engaged in at times In' the 
subjects. 

It was originally intended that all records slum Id he secured by 
stenographers, since it was tliought that llie speech would be most 
accurately recorded by this procedure. However, comparisons of 
records made by stenographers with those secured simulLaiicously 
by the experinienter revealed that the s ten ogr a pliers who were avail¬ 
able for such work failed to Liiidenstand much of the speech, or rela¬ 
tively large portions were unrecorded since they were unwilling to 
follow the active subjects from place to place during the observation 
periods. All records, therefore, were made by the cxpei imciiter who 
used El system of abbreviations and symbols to facilitate rccoriling, 
and had numerous practice periods before the experimental records 
were begun. Whenever the experimenter realized that an appreciable 
portion of an utterance had not been secured, that part of the record 
was discarded and the situation was treated as an intermission. 
Although every effort was made to secure accuracy of recording, it 
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should be stated that the method was not ideal. Use of an electric 
recording apfiavatus would have been arranged except that the sub¬ 
jects did not stay in one place for long enough periods of time, and 
this method was not feasible for obtaining the spontaneous huigiiage 
of subjects who usually were playing with other cliildven. 

It was impossible to obtain the records at a set interval after the 
child*s entrance into the Nursery School. Inasmuch as some cases 
appear to be well adjusted after two or three days and others seem 
to reach that stage only after several weeks of attendance, it would 
seem useless to set some arbitrary time as an “orientation period" 
before beginning language records. Even had this been clone, the 
effect of absences still would have to he considered, for the subjects 
had to readjust, especially after prolonged abserices, In the present 
study, no records were begun before the cliild liad been in attendance 
for at least two days^ Since the recording of language for uniform 
records extended over a period of approximately 15 days, tlic possible 
effect of recent entrances would tend to be diminished. A scr\itiny 
of the four groups fails to show any marked diltcrcnccs between them 
in tile “length of time in school’* before the beginning of the lan¬ 
guage records. In all groups tlicrc were eases where Ll)e cliildreji 
had been attejidiiig for less than a week, and in all tlicrc were in¬ 
stances in which the subjects hud been in Nursery School for one 
or two previous cpiarLers- In another section arc given the results of 
certain investigations in whicli the effects of atteiulanec Iiuvc been 
studied. 


D. Proceduke in Analyzin'(5 Data 
1. A uth orily 

As stilted previously, Jespersen's Essentials of Enf;!isli Cramtnar 
(45) has been used as the basis of classification in the piesent in- 
vestigation. Since individuals who are trained prim a illy in jisy- 
chology are not nccessaiily familiar with tlic nanu't, of experts In other 
fields a brief introduction may be appropriate. Dr. Otto jespersen 
lias attained international recognilion as an authority in tlic field 
of gramniar. In the introducLion to Webster’s New J}ifirfi(i/ionnf 
Dictioiuiryy Unabridged (1935), is tlie statement, "Importam 
sources of terms a ml infornialioji have been jespersen’^ J^hiiosuphy 
of Gram/nnr and A'lotletn E}i{/Hsli Gnimmar/' 
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In the preface to Part^ of Spect h and /IniiUnn’ liy Dr. (h-nifro 
O. Curmc (15, p. ix), is the statcmenl that the nnlhor to 

rcacknowlcdge licre his heavy iiulchtcdiu'ss In llir u:rrai O.xfnnl J)ir- 
ilavary and the large English (inuiiinars of Je^])eihrn, , , . 

Jespersen’s lisscntiah of Pjnf/lish Gniuiniar (4 5) j*, i|],. ^'oh]ln(' 
which has been most used in tlie present investigation ahlunigli ccriaiii 
references have been made to the volumes of J Ahidrrn P.nf/Hsli 

Grammar (42, 43, 44), to The Philfjs<ipliy of (/r^mojur (41), and 

to Lanffaa^e, I/s Nature, Developwrnf ifiiil Orii/in (dll), all In Jes- 
persen. 

The importance, in fact, the necessity' of statiiJg <nie^ atnlioiity 
when making a study which involves grammar will hr reali/.i’d frmn 
the following quotation from Kantor (50, p. 5) : 

*'That grninmnr ia full of dilliciilties ii is iioi iii’rrss.iry lo 
argue. How many kinds of sciucnces are iherr? Si,riu> nnim- 
marians say ihrce, while others iubist upon four. Nor arc tlu- 
three or four the same in llie esliiiialhui of dilfcrcoi wiiiri''. 

And whnt, hy the way, is a seiUence? And how do M'liinoa's 
differ from words?'' lie continues (50, p. h): "Wluii iiulvcd 
are parts of speech? Allhough llic ordinary answer is ihai 
they arc the clcincnls or inut.s of which speech is coiistiuKcd, 
the grammnrinn is unnhic to slipiilatc the uaiiiro fif tlicsf 
units. Unfortunately he hicks a single, adrr|iiiiH< nitcriiin 
to dlstingiiisK between one speech part and anoihnr. W'hrji 
is a noun a no tin and when is it n verh or an ailjirtjvc 

In the preface of the Report af the Joint (jonnnif/i c nn dra/n- 
matjcal Nomenclniare (46, p, vi) is the statemonL: “Nnwhrn* (4sr, 
it is true, has so great a variation of terminology enmr imo existence 
as in the grammar of our mother tongue." 

To cite an example of the disagreements in this liel<l fespethen’s 
criticism (41, p. 84) of the Report of the Joint Co/junittee on ih am- 
matical Nomenclature may be quoted. lie says: 

The term pronoun is soinctiines restrielcd (generiilly jii 
French hooks, but also in the Report of the jednt rniuiuiiier on 
Teiminology) to those words which fu net ion us what in C'h, 

Vn I shall call ''prJjjiary words" while iny is 
sive adjective'' and thh in this hook a "deiiionsii aqve adjre. 
tive." I'herc is, however, nut the slighlol reiiMiti (m ilms 
tcarinp; asunder my and initie, or, even wmse, his in cap 
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was new” and ”bis >vas a new cai>'' or this in “ihis book is 
old” a ml “this is an old book” ami assii^ning' iht same form to 
two tlilTeicnl “parts of spuccli,” especially as it tbcci becomes 
necessary to establish the same snb-classcs of adjectives (])osses- 
sive, dcTntmsliati^’c) as are found in prcinouiis. 

All experimenter folltiwin^^ tlie prneedurc recoinniciulcd by the 
Joint Committee wtniJfl leiitl to ));ivc /i larf^Tj- iniinhcr of adjcctivc.s 
than would he true it Jespersen's views were adopted. Apparent 
differences In the /indinfrs concerninj^ the relative frc<jiii'ficies of the 
various parts oI speech may be due in part to following; the statements 
of different Krainmarlans and not to sijiiiificant (tlffcrences in the 
lansuagc used by the subjects. To illustrate tliis fact, a tabulation 
incKulin[t 12 liours of observation from the records of 12 subjects 
was made for the loDowinj^ wruds; wy — ot //'— ours, your — 
yours, his, her — hers, their — theirs, according to JcsptM'scn’s view¬ 
point and then accordiriK to the statement of the Joint Coiiiinittcc 
(46, p, 15). Accordin(f to the latter many of these words are lo 
be rc[r;irded as adjectives, as described in Jespersens (41, p. 84) 
criticism whicli has just been tfiven. The application of the pro¬ 
cedure recoin me I ule (I by I lie Joint Oimmillce caused the majority 
of iJic words lo he chnn^jed to tliis part f)f speoclu A'fy and your 
are adjectives in this classification and tliese words liave by far the 
frreatest incidence of noy which wcie selected for the aiinparison. 
Because pronouns such as 1 , tne, and yoti liavc liii;h fretiuencies the 
fact just tMuphasi/A'd may he somcwliat olisciircd in a study of the 
parts of speech. 

Inasmuch as Jospersen's classification of pronouns, other than 

personal pronouns, likewise shoultl he illustrated, a few examples of 

sentences taken fiom llie present study will he jjiven, with refer¬ 
ences to Jespeisen’s Kssentiu/s of EuffUsh Cir/utttuar (4^) for the 
specific types listeil. 

1, “/7/f’ stirnr i^ ilic mdihfirN pioiuuia of blumUy” (45, p, 

171 ), I iv.'iJil box >’riu li.'ul. 

2. *'0///rr miiy lu' riilUd iho |Monoaii of (lUfL‘U-iK‘i“' (45, \i. 

l?9), l>o you ivfrm roj/n ? 

“I, "riu‘ aroiioiio of iiosiU'(‘ili(Hl (luniuin’’ [unnr] (15, \i. 

i.HO), Ilt\ J< ,iil> fnt sdfiK' 'Vi'tl” ((It'sscrO. 

•1. “ I'lu* luoricniii of imlilfi'icm-f” (iiiiv) (15, p. I SI), I 

novel' Iwiil i\ny 
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5. “Pronoung of totfirity" (all) (+5, r. \H). 

(going to) stay all day. 

Jcspcrscn Ijas pointeti out some of tlic inconsistender in ^rainmat, 
as may be illustmtccl ftom The rhihsphy o/ Grrn/jfnm' (41, p. 8R) ; 

If now IVe turn to such wordn as o« or JWj we liud whut is 
to my mind an exact parallel to the Instauccs just iiiciUHnicd in 
tlieir employment jn comhinations like “put ymir caj> on" ninl 
'‘put your cap on your head,” “he was in" and “he was in 
the house”; yet on and iti in the former aenlciicCH arc termed 
fvdverbs, and the latter prepositions, and these arc reckoned 
ns two different parts of speech. Would it not be mo re tin turn I 
to include them in one class and to say tlifii on and in are 
sometimes complete in themselves and sometlines followed V>y 
a complement (or object)? 

Although recognizing and calling attention to tlicsc incoiiHistcncics, 
Jcspcrscn (45j p. 69) in his later book accords with cnjnnion prac¬ 
tice. He gives examples; *^Is John in? (ailv.)’*; “in the bouse 
(prep.)/* 

Tliese quotations have been given to illustrate ilic fact lliat in tlic 
present investigation, the later book is followed when there arc diver¬ 
gent views presented in other writings. Exceptions to this iiraciicc 
are mentioned. 

To give the reader an idea of a basic viewpoint as stated liy Jc.^- 
persen a quotation from Esseniiols o/ Eufflish Chammar (45, p. 71) 
will be given; 

This shows that in order to find out what class a word belongs 
to it is not enough to consider its form in itself; what is 
decisive is the way In which the word in comic ctcid ape cell 
“behaves” towards other words, and in wluch other words 
behave towards it. If wc find that one and the sftinc form 
is used iiow as a substantive, now ns an adjective or verb, 
this does not mean that the distinction between word-classea 
is obliterated in English, for in each particular combination 
the form conccinccl belongs decidedly to one class only; hut 
the form should not be looked at in Lsolntion, 

^ Aiiot!\er quotation, taken fiom the preface to Esscniuih of Etu/- 
lish Grammar" (45, p. 5), will show that the viewpoint held hy tire 
authority in question is particularly appropriate in connection with 
ontogenetic studies of language. He stated that: "It has been my 
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endeavor in this work to represent English Grammar not as a set of 
stiff dogmatic precepts, ... hut as something living and dcvelcpiiig 
under continual fluctuations and undulations, something that is 
founded on the past and prepares tlie way for the future, something 
that is not always consistent or perfect, but progressing and per^ 
fectible—in one word, liiimaii/^ 

2. Specific Methods 

In ascertaining the number of words spoken in a given unit of 
time, the number of words per response, and the frequencies of the 
various parts of speech for tlie several groups and settings, arbitrary 
rules were formulated in some instances. In most cases, however, 
tile viewpoint of jespersen was ascertained from his writings and 
adopted as the procedure. On a few points it seemed advisable to 
modify the procedure which would have been consistent with his 
statements. These cases arc mentioned in the succeeding enumera¬ 
tion of rules which were followed, Tlie experimenter accepts full 
icsponsibility for tlie arbitrary nature of the statements which are 
not based upon the views nf an accepted authority. 

1. Only comprehensible words are treated in connection with 
tile number of words spoken per unit of time, and per sentence, and 
tlie frequencies of the several parts of speech. Meaningless syllables 
arc tabulated in separate tables. 

2. Contractions of subject and predicate and verb and negative, 
such as yon re and ivont, were scored as two words and both por¬ 
tions classified as parts of speech. 

3. Eacli part of tlic verb phrase was treated as a separate word. 

4. Hyphenated words were scored as single words. The decision 
as to wJietiler a word should be liyphcoated was based upon Web¬ 
ster's New Intenwiional Dkiioiiavyi Unabridged (1935). 

5. The definition of a sentence as given by Jespersen (45, p. 
106), was used as the basis of procedure. He states that “A sentence 
is a (relatively) complete and independent unit of communication 
(or—in case of soliloquy—^what might he a communication were 
there someone to listen to it)—^tlie completeness and independence 
being shown by its standing alone oi its capability of standing alone, 

of being uttered by itself.’' He inchicies amorphous sentences 
(45, pp. 105-106) and says *'it is best to acknowledge amoiplioii^ 
sentences on the same footing as other sentences.’' 
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Iri the present study "sciitcnct;” iind “respoiist;'' jnc* used as 
synonymous terms. When ‘‘the length of response" is diVussed, there, 
iorCf tltc “length of sentence" is refened to. 

6. So'Cfillcd coinpoiiiul nouJis sucli as “James Uiis>en, sinfic 
walV* arid the like, \vcrc regarded as two words, Jesperson 

p. 85) states that: “Substantives are used as secondaries in the in¬ 
numerable loose coHociUinns in -svlncli each soUstantive pre‘Serves its 
stress nnd is therebre kU as a separate unit.’' 'Tlu' vviuler is also 
referred to (45, pp, 19 and 31) for other statement,*^ rclalivc to the 
subject. 

7. Preschool subjects often use childish substitutes (ot ordiiuvu' 
words, These were classified ns nouns if used as nouns or as nilu-r 
parts of speech if so used. Jcspcrscji illustrato this temicney (40, 
p. 108) anti cmnucrates such substitutes as ‘‘tjiicvs'’ for potatoes, 
“chine” for nincliinc, “tma” for concertina, and “tasli" for moustache. 

8. Ellipsis Is common in the Ungunge of child re i\. In the present 
study only the words wdiich w'crc actually s|Jf»heii W’cre coinued 
and classified. 

9. Even though some of the \vords were supernuous, us "Tor 
nint gM'/ they were counted and classified. 

10. In cases of metanalysis, the proper division w^'is tii.'ide acc()r(I- 
ing to adult staudards. Of this phenomenon Jcfpersen says (42, 
14i-H2) “Each child has to find out lor himsedf in hearing the con¬ 
nected speech of other people, wlicre one wont ends, and llic next 
Que begiws, or what bcUmgs U\ the kernel and what to the ending of 
a Avord, crc“ "Familiar insranecs are a n add re wdiich tliroiigh 
mctanalysis becomes (ni adder, A^j/7// Thridiugt wliicli becomes 
Nfivth Ridhig^^* Further discussion will he found in Loi^gnagv, Its 
Hfiiure, Development and Origin by Jcspcrsen (40, p. 173). 

11. In cases of the infinitive witli fo, the to was classed sep¬ 
arately as a preposition on the basis of Jcsperscii’s (45, p. 345) 
statement that "the preposition io no move belongs to the infinitive 
as a necessary part of it, than the definite article belongs to the sub¬ 
stantive. ..." 

12. Although the term snhstantive is preferred by Jespersen (45, 
p. 66)j the word noun is used in the present study for the sake (if 
convenience. 

13. Pronominal adverbs arc classified rvith adverbs, riltlmugli 
they partake of the cliaractcvistics ai botii parts nf speech in Jc^pcl- 
sen’s (45, p, 68) classificution. 
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i+. In some of the tables a combination of infinitives, partici¬ 
ples, and gerunds is presented. In other tables an arbitrary grcupiii^r 
of adjectives, infinitives, participles, interjections, and the gcrundial 
construction, is given, These combinations were due to the necessity 
for reducing tJ)e number of daasi/Ications for certain j)arls of tiie 
investigation. In all enses the tables indicate clearly the headings 
wliich have been combined. 

15. In certain tables, in order to show possible developinont iji 
each, the adverbs, prepositions, and conjunctions were tabulated sep¬ 
arately. In other instances they were combined under the heading 
particles, used by Jespersen (45, pp. 68-69). The procedure winch 
was followed will be found in connection with each table. 

16. Jespeisen (45, p. 174) classifies articles with prenouns. In 
the present study, in order to show possible development in tlieir use, 
they have been tabulated separately in some tables. In all eases the 
statement is made in connection with the table if articles are included 
with pronouns. 


E. Accuracy of Scoring 

In classifying the parts of speech for the mass of data whicli formed 
the basis of the present investigation precautions were exercised to 
insure accuracy- After careful study of Essentiah of Kiu^Ush Gnim- 
mav by Jesperson (45) the experimenter classified all tlie parts of 
speech in all the records. PreViminary attempts had shown the neces¬ 
sity for formulating the list of specific rules which have been enuit¬ 
erate J. In addition, a supplement was made for the index to lessen- 
tlals of English Grammar by Jespersen (45), with illustrations of 
various classifications taken from the records of tlic subjects, IT is 
facilitated tlie scoring process and enabled the experimenter to be 
mucli more consistent than otherwise would liave been possible, 

A check upon the accuracy of scoring was the cornparisen of the 
experimenter's marking of the same records, a total of 54 hours of 
observation, in September and again in December. Numerous other 
records had been scored in the nicantirne. T he Dcccnilier classifica¬ 
tion was made without reference to the previous work. T"lie disagiee- 
ments were due largely to change of opinion as to the use of lu pliens, 
tlie reversal of decisions as to whether an utterance should be classi¬ 
fied as comprehensible or incomprelicnsiblc, and to change of view¬ 
point concerning the grammatical classification of certain words. TTie 
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re-scoring of these records, which were the first that Iku! hecii scored, 
corrected the errors where they were the most inimeroiis, I'lic writer 
made all the frequency dlstribLitions of the parts of speech, and in 
tabulating the records which had not been rc-scorccl as described, 
relatively few errors were found. Lacti part of speech was exaniinccl 
for classification by tlie cxj)crlnicntcr on at least two different oc¬ 
casions. In addition, the debatable words were scrutini/cd many 
times over the period of more than two years wlicii most of the 
scoring was done. 


F. Explanation of Terms 

Tliroughoiic the investigation tlie word ‘^setting*’ is used to refer 
to one of the four settings: Outdoor, Indoor, Dinner, or Picture. 
The term "group*' refers to one of the socio-economic groups: 
Regular boys. Relief boys, Regular girls, or Relief girls, When tlie 
expression "age group" occurs, reference is being made to one of 
the age sub-divisions of one of the socio-economic groups as, the 
subjects 36 months of age, or all the subjects of a given age, As 
previously stated, "uniform records" arc those in which tlie settings 
have equal weight, and for which the total time per subject is 280 
minutes (Tabic 4). The "nort-uniform" records also include niis- 
celiancous records, most of which were made in the Outdoor setting. 
Wheu these are incluAed the ohstivatlon time totals minutes for 
each subject. The tables specifically indicate the fact if these data 
constitute part of the tabulations. 

Cevtain abbreviations have been used, as follows: Out. —Outdoor; 
In. —Indoor; —Dinner; Piet. —Picture; Rer^, —Regular; Rel .— 

Relief] M. —Males; F, —Females. 

All references to ages in the tables are given in terms of months. 
The age groups contain subjects scattered throughout tlie range which 
is indicated, For instance, the age group, 30-35 months, may have 
cases in any or all of the six months which are included. 

The central tendencies, deviations, and critical ratios may he 
found in the tables in the main part of the study, while many of the 
correlations arc given in Appendix P. In the self-comparisons of 
the several groups of subjects in the four settings, tlic fonuiila used 
was that foi the rciiabilitj^ of the difference between two means tliat 
are correlated, as recommended by Cooke (14, p. 106). 'The 168 
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product-moment correlations used in connection witli this formula 
are ^iven in Appendix B. Statistical analysis has been based mainly 
upon formulae taken cither from the text by Cooke (14), or from 
that hy Garrett (28). 




Ill, LENGTH OF SENTENCE 
A. Related Studies 

L lieliahiHiy of Sente^we Leu0h 

Investigators in the field of child psychology have long regarded 
the sentence length as one of the most valuable indices of linguistic 
development, but measurement of the reliability of this criterion is 
a comparatively recent emphasis. 

McCarthy (57, p. 46) correlated the odd- with the cven-numbeved 
responses in order to see hoAV consistently the children used sen¬ 
tences of a certain length, and obtained a correlation of ,91. 

Smith (78, p. 17) stated concerning length of response that: 
''This failure to gain after four j^cavs and the extreme variability 
jji die older children of the same mental ability jnakc it seem prob¬ 
able til at the sentence length as a measure of sentence development 
has no significance after four and one-half ycars,’^ Smith also 
pointed out tlic fluctuations due to changes in “tlie activity of tlie 
child, his state of excitement, and the subjects he is addressing.*' 

Nice (67), in recording 13 hours of conversation for her daughter, 
found the range of mean sentence lengtli from hour to hour to be 
from 3.5 words to 4.5 words. 

Williams (90, p. 13) obtained .86 as the reliability of sentence 
lengtli in liis investigation. 

Davis (17) used subjects of ages five and one-half, six and one- 
half, and nine and one-half. For these ages she obtained rcliability 
coefficients far the longest sentence ranging from .59 to ,86; for the 
mean of five longest sentences the reliability coefficients ranged from 
.84 Lo .92; for the number of one-word remarks the range was from 
.79 to .94, The mean of 25 sentences proved to he the most reliable 
at each age, with reliability coefficients ranging from .87 to ,95. 

2. Sex Differences 

McCarthy (57, p. 54) found that girls were slightly superior 
in the length of sentence used at most age levels. Her findings arc 
given in Table 11 in comparison with those of the present study, 
She considered tJic differences between the sexes as 'suggestive and 
possibly significant although they do not meet the statistical criterion 
of the significance of a difference/' She called attention to the fact 
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that "gills my go through the developmental cycle more nipidly 
thnn do the hoys^ but t\\^ boys piftctlcally equal them at the cUise 
of this rapid developmental period/* 

Sinitli (79, p. 209) found in comparing buys and girls that "at 
two years the girU’ scnlciiccs were signilicantly longer llian the 
boys'" and that "except at five years the girls’ seuteiices averaged 
slightly longer than did the bo 3 's' sentences." 

Davis (16i p. 49) obtained a superiority In Idigtli of sentence for 
girls as compared with boys at ages five and one-lnilf, six and onc- 
linlf, and nine and oiic-half years, indicating Unit sex differences are 
not confined to the preschool level in tliis criterion of language dc' 
velopmcnt. Davis (17, p. 72) also compared the long, sliort, and 
mean sentences ns measures of linguistic growth and concluded that 
the superiority of girls becomes "even more clear when long sen¬ 
tences are the method of mcasumiicnt." 

Fisher (27, p, 79) found for a highly selected grimp of 72 chil- 
dten that the mean number of xvonU per response (or the girls was 
greater at each age except at 42 and 54 months, at which levels tlic 
boys excel led 

3. Sorio-Ecojiofuic Diffcrciurs 

McCartlw (57, p. 57) found that Occupation Ciroiij) I was clearly 
superior to all other groups In length of sentence used. For tlie com¬ 
bined 24 and 30 months age groups the mean length of sentence 
used by Group I was 5,7 words, but in Groups V and VI the means 
were only 2.0 and 1,8, respccllvely. '^Fhe differences between tlic 
upper and lower occupational groups were "statistically significant 
in all but the 18 months group," 

Smith (79, p. 204) compared children of three groups: (<?) 
cluldren from the preschool laboratory and similar hackgiound, {h) 
cliildreu from the free kindergartens and skilled labor groups, 
{c) the day nursery children and those with similar background. 
She stated that: "Class I in every case and at every age and in !)atli 
situations used longer sentences than did the other two classes." 

Fisher (27, p. 6) had 72 subjects from the Professioutd and Man¬ 
agerial Groiips and a comparixSoii of the mean luinibcr of words jicr 
response with the data from Smith and McCarthy, both oi the 
Utter studies having relatively heterogeneous groups, shows the 
marked superiority of I'isher^s eases over those in the other studies. 
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Fisher’s (27, p, 80) subjects, for insLnnee, Jind sentences witli n jnean 
length of 4.8 words Jit 24 months, while the subjects in McCarthy’s 
;i;)d Sjnith’s studies for thnl: level avcrngcil 1.8 and 1.7 words, respec¬ 
tively. 

Stnliifilcer (80) obtained language records froiri 14 West Virginia 
subjects from Occupational Groups I, II, and III. Her findings 
also indicate tl\e superiority of subjects from such socio-economic 
classes, inasmuch as her records clearly surpassed those of Smith’s 
subjects at tlic ages investigated. 

Davis (IG, p. 61) found for her subjects of five and one-half, 
six and one-half, and nine and one-half, that children from the upper 
occupational groups made longer remarks than children from the 
lower occupational groups. At five and one-lialf years the girls 
from the lower occupational groups made shorter remarks than the 
boys, but at nine and one-half years tlic boys from the lower occu¬ 
pational groups tended to use the shorter sentences. 

Little and Williams (54, p. 76) obtained data on sentence length, 
with many other measures of language development, for 285 cliildren 
of different socio-economic levels, They emphasized the fact that: 
’'Below normal mental age accompanied by an orplianage environ¬ 
ment appears to lower linguistic acliicvcmcnt at all ages included 
in this study. No conclusions arc drawn regarding how much the 
retardation is due to lowered mental age and how much to en¬ 
vironmental influences/' 


4. /I ge Dijf are fires 

Smith (78, p. 17) found a gradual increase in length of sentence 
for 88 subjects through four and one-Iialf years. In a later study 
including 305 records, Smith found an increase at cacl\ age from 18 
to 68 months in the length of response, although the increase after 
four and one-half was small at each six-month interval. The cor¬ 
relation for age and length of sentence was .29 ±: .043, with mental 
age and questions held constant. 

Fisher (27, p. 80), using a selected group from the upiJcr occu¬ 
pational groups, found a lengthening of the mean response from 3.7 
words at 18 rnoritlis to 9.5 at 54 rnorulis. Stah7akcr (80) likewise 
obtained a rapid increase in length of remark with age for 14 sub¬ 
jects of hvo tliroiigli four years of age. Williams (90, p. 14) se¬ 
cured a correlation of .68 i ,04 between chioiiulogkal age and 
Icngtlt of sentence. 
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Nice (68) suggested that tlic length of scnUMicc, as it (lovelopod 
with age and as affected by othei- variables, was a criterion of speech 
growth with four main stages: single words; oaily sentences aver¬ 
aging more than one and tes tlun thvee wovds; sUovt 
three to four words; a transition stage, and the hettei estahlislied 
sentence of six to eight words, 

Day (19) found an increase in the length of response with age, 
singletons being superior to twins in lengtli of senieiices used. 'Vhc 
superiority became more marked with age. McCarthy (57, p, 54) 
likewise noted a lengthening of the sentence with age, the mean 
lengths at 18 and 54 months being 1,2 and 4.6 words, respectively. 
With subjects of five and onc-balf, six and onc-balf, and nine and 
oiic-lialf years of age, Davis (16, p. 49) obtained conclusive evidence 
that the sentence increased in length beyond the preschool age. Tlic 
means for the subjects of t!ic ages stated were 4.0, 5.3, and 0,5 words 
per sentence, respectively. Day, McCarthy, and Davis used the 
same procedure in obtaining data. 

McCarthy (58, p, 296) reviewed many investigations and con¬ 
cluded that: "These studies all seem to indicate that at these early 
ages the mean length of response is a signilicant measure of the de¬ 
velopmental process. There is a marked increase with age which is 
most rapid up to three and one-half years." 

5. Differences ia lulcllujencc 

Williams (90, p. 14) secured a correlution of .69 dz .04 between 
mental age and length of sentence, Smith (79, p. 210) reported a 
smaller correlation, a coefficient of .39 .04, between sentence leiigtli 

and mental age, with (lucstions and chronological age licld constant. 
Davis (16, p. 55) obtained correlations between sciuence length 
and intelligence at five and one-half, six and onc-lialf, and nine and 
onc-Ualf years as follows: ,48 it ,03, .21 ± .08, and ,20 rh .06, 

6. Differences in Selliucj 

McCarthy (56) used 31 children two years and four months to 
four years and eleven months of age as subjects wlicn she recorded 
language in two different situations: with the experimenter, indoors, 
and with other children, outdoors. In both settings, 50 consecutive 
remarks were recorded. 1 he mean lciig;th of ro^peuwe fur tUt Uiys 
indoors was 3.61 and while outdoors it was 3,94 words. 'I'Jie girls 
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showed almost the same result in both environments, 4.4! and 4.45. 
That the subjects did not actii[illy respond alikc^ however, is indicated 
by a correlation of .54 as obtained between the mean lengths of 
response in the two situations* In conclusion, McCartliy stated; 
*‘This study indicates quite clearly that, for work with groups, the 
situation has little effect upon the mean length of response, but that 
in order to get an adequate measure for any individual child it is 
necessary to obtain samplings of conversations in several different 
situations/^ 

Smith (78, p. 18) cmphasirxd the importance of control of set¬ 
ting, as follows: “This makes it evident that it is necessary, if sen¬ 
tence Icngtli is to be considered, that the children be in comparable 
situations^ for example, engaged in reasonably active play with tlicir 
fellows, with very little adult attention." 

Smith (79) investigated the differences between lengths of sentence 
where the child was at home with adults (Situation A) and where 
he was engaged in play with other children (Situation G,) using 
152 records of boys and 153 records of girls of 18 to 68 months of 
age. At each age level, the sentence lengths were greater in Situa¬ 
tion /A Smith stated tliat “this difference is statistically significant 
at four and five years as well as for tlie wliolc series/* Smitl/s pro¬ 
cedure differed from McCarthy’s in that in Smith's study the ob¬ 
server did not address the child unless necessity arose; whereas, In 
McCartliy's investigation some of t)ie responses were elicited by 
questions and consequently the percentage of answers, usually shortci’ 
than average sentences, was higher in McCarthy's study. Smith 
(79, p. 189) also pointed out other possible explanations of the 
differences in ref;uUs of the two studies. For the 20 children who 
were observed by Smith (79, p, 190) in both Situations /J and C 
tlie mean sentence length was 4A and 3.5, respect!vel 3 % In Situation 
A more compound and complex sentences, more questions, and fewer 
single-word, negative, and imperative sentences occurred. 

Anderson (2) studied 150'Word passages written by students 
wliose mean age was approximately 19 years, and concluded tliat 
“within the language product of a single individual indices of 
ten language vary with the situations iii which language is used and 
with the subject matter/’ 
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V. ]it/riv}d!f{{l Differences 

Dnc to one or more of t]ic factors wMch have been jneiitinned, nr 
to other v^rmbles which may be as important, iiulividual (liffcreucts 
in sentence length ate striking. Davis (17) found for 436 siihjccti; 
tliat about 20 per cent ot the sentences were one word in lengti^, 
while there were many sentences that reached 20, 30, or even .SO 
avoids. The range in length was from one word to 56 words. The 
mean of jiH 50 remarks at age five and onc-half was 4.57, but tlie 
mean of the five longest remarks was 10.3, and the mean of the 
longest sentences was 13.5 words, 

Nice (70) stated that the average length of sentence used by the 
Brandenburg s daughter at age three was 6.6 words and at age four, 
7.5 words; by Kirkpatrick's daughter at four, 7.0 words; hy Hoyd's 
daugliter at ages three, four, and five, 6.4, 6.9, and 7.5 words, re¬ 
spectively. These means arc much superior to those found by Mc- 
Cartby (57) and Smith (78). 

McCarthy (57, p, 62), Day (19), and Davis (16, pp. 52-62; 18) 
have demonstrated the supci’iority of the child who lias iiuich con¬ 
tact with adults, and the superiority of only children over twins 
and singletons. Dnvis (18) stated that "onlioess increases the length 
of sentence as much as fourteen mouths of chronological age.** 

8. Differences in Other Fnetors 

Portemer (74) used 25 preschool children in a federal Emcigcncy 
Relief Administration Nursery School and found tliat tlic '‘well- 
adjusted children’* surpassed those who were in tlic ^‘inediumly well- 
adjusted group" ill menu sentence lengtli. These two groups ex¬ 
celled the "poorly adjusted cases” altliougli tlic latter were older 
chronologically and mentally. The mean sentence lengths lor the 
three groups, whicli were 41, 39, and 49 months of age, respectively, 
Were 3.2, 2.8, nnd 2.6 words. 

B. Analysis of Data 

The data in this chapter arc based upon analyt^is of the uniform 
records (Table 4) which included 280 minutes j)cr .subjoef. As 
previonsiy described, four records from each sotting were usnl for 
each subject. Tjiis was made j)ossiblc by obtaining the means for 
four Outdoor periods, for insinncc, by averaging VevHnh J, 5, and 9; 
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Penotls 3, 7, nnd 11; Periods 2, 6, and 10; Periods 4, 8, and 12. 

O/ily comprehensible verbal behavior is treated in the present 
section since it seems inadvisable to put meaningless syllables on a 
par with words, The incidence of non-coniprehcnsihlc vocalization 
will be given in a later paper. 

1. Reliabilffy of Length 

Inasmuch as tbe ki^gtb of reponse is regardet] as an important 
iitclex of language devclopnient, the reliability of tbe measure is of 
interest. Tbe Pearson product-'momciit correlation technique was 
used to obtain correlations between the ocld-cveivnumbered periods 
for tbe Outdoor and Indoor settings. These hvo situatioi^s constitute 
t^velve and eightj respectively'', of the 28 uniform periods, as shown 
in Table 4. T’lic data referred to in Table 5 were divided by the 
odd-even metliod, and since this method takes account of only one- 
bnlf the actual data, the coefficients were corrected by using the 
Speariuan-Prown prophecy forinula. The results, shown in Table 5, 

TABLE 5 


Rfvr.iAfjii.trr Owuticients or LcMcrir ov Response fou A or Gnoura (Baskd 
ON Ouroooit-Iwnoon UNirOKxVr Recor ns) 


C, A. 


Pearson r 

r E 

30 


M 

±,014 

36 


.93 

.010 

4? 


.89 

.014 

48 


M 

.016 

54 


M 

.0J5 

60 


.78 

.033 


indicate satisfactory reliability. The lowest correlation, .78±.033, 
occurs at tlie 60 months level, and the highest, .93±.010, at the age 
of 36 montlis- The mean sentence lengtli may be considered a j'ea- 
sonably reliable measure of language development in the present 
study. 

2. Differences Accompanying Changes in Setting 

In Tables 6 and 7 are given the Central Tendencies and Devi a- 
lions for Number of Comprehensible Words per Response’’ us spoken 
by Regular boys, Relief boys, lleguUr girls, and Rclici girls. In the 
several settings. The respective means f{»r Regular anil Relief Imys 
in all settings arc 4.56 and 3.98 words per iespouse, The longest 
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table 6 


Cewtral Tendrncius and Deviations for Number of Comprehensible 
Words Per Response Spoken dy Regular BoIys and Relief Boys in 
THE Outdoor, Indoor, Dinner, and Pictuhr Sh’itings 


Setting 

Mean 

Regular 

SD 

boys 

Relief lioys 
Menn SO 


Out. 

4.60 

1.3+ 

.15 

4.10 

1.52 

.17 

III. 

4.60 

1.44 

.16 

4.11 

1.28 

. 1 + 

Din. 

4.52 

1.32 

.15 

3.96 

1.3+ 

.15 

Pier. 

4.51 

1.29 

.14 

3.73 

1.27 

.14 


TABLE 7 

Central Tendencies and Deviations for Number of Compruhicnsible 
Words Per Response Spoken dv Regular Giri^ and Relief Girls 



IN THE Outdoor, Indoor, Dinner, 

AND PlCT’URE 

SErriNGs 


Setting 

Regidar girh' 


Relic/ twirls* 


Mean SO 


McJin 

SI) 


Out. 

4.90 L45 

J8 

4.89 

1.43 

A7 

In. 

4.B9 1.3S 

.17 

+.79 

1.30 

,16 

Din. 

4.8C 1.21 

.15 

4.5!) 

1.21 

,15 

Piet. 

4,83 1.05 

.13 

4.73 

1.3+ 

.16 


utterances occur in the Outdoor and Indoor settings, and the short¬ 
est in the Picture setting, The respective means for Regular and 
Relief girls in all settings are 4,87 and 4,75 words per response. 
The longest responses are to be found in the Outdoor and Indoor 
settings. The shortest for Regular girls occur in the Picture situa¬ 
tion, and for Relief girls in the Dinner setting. 

In Appendix B are given Correlations between iVIeaii Sentence 
Lengths Used in the Compared Settings b 3 ^ Regular and Relief 
Boys," The 12 correlations range from ,88 to .95 and indicate a 
maiked tendency for subjects who use long sentences, for instance, 
in the Outdoor setting, to have similar types of utterances in tlic 
other settings. 

In Appendix B correlations for Regular and Relief girls also are 
given. Thej' range from .90 to .94, and Jikeivisc imlktitc thit sen¬ 
tence length in any one setting tends to be markedly similar to tliat 
used by the subjects in the other situations of the present investigation, 

In Table 8 are given the "Critical Ratios of tlic Differences be¬ 
tween Specified Settings In the Number of Comprehensible Words 
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per Response for the Group Specified.’* The cor r cl fit ions involved 
jn the form 111 fi may be found in Appendix and the means, standard 
deviations, and standard errors of the means in Tables 6 and 7. 
The standard error of the mean w^as used as the measure of relia¬ 
bility, and a critical ratio of 3.00 may be taken as indicative of a 
statistically significant diflerence. In giving comparisons of settings, 
the situation which has tJic larger mean will be men lionet! first. 

In the self-comparisons of Regular boys (Table 8) in die several 
settings, no differences satisfy the criterion of statistical reliability, 
the largest critical ratio being 1,92. However, the odds arc between 
88 and 97 in 100 that there are true differences between tl^e Indocr- 
Diririer, Outdoor-Dinner, Indoor-Picture, and Outdoor-Picture set¬ 
tings when the specified comparisons are made. 

For Relief boys (Tabic 8), three of the six critical ratios indicate 

TABLE 8 

Critical Ratios of thc DiFFinuiNCKs HiiTWEKN SnEciFnro ScrriNGS iM Num¬ 
ber OF COMPRKflKNSlDLE WORUS PeR RESPONSE FOR THE GrOUF SPECIKIKI) 
(Correialed Observations) 


Setting 

In. 

Pict> 

Din. 

Setting 

In. Piet. 

Din. 


Regular 

boys 



Relief boys 


Piet. 

1.53 



Piet. 

6,03 


Din. 

1.21 

0.21 


Din. 

2.38 3.90 


Out. 

0.00 

1.92 

1.33 

Out. 

0.13 4.74 

1.73 


Regular gills 



Relief girls 


Piet. 

0,77 



Piet. 

0.9+ 


Dill. 

0A8 

0.4» 


Din, 

3,fi+ 2,12 


Out. 

0,14 

0.89 

0.63 

Out. 

l.JS 2,5+ 

4.76 


completely reliable differences fis a result of the sclf-com pari sons in 
the several settings, as follows: Indoor-Picture; Outdoor-Picture; 
and Dinner-Picture. In addition, there are 96 and 99 chances in 100 
that tl^crc are differences greater than zero whicli are not due to 
chance, resulting from the Outdoor-Dinner and Indoor-Dinner 
comparisons. 

In the self-comparisons of Regular glils in the four settings, no 
rritical ratios indicate relixable (lifferences, the largest being 0.89, 
The differences between means do not exceed 0.07 woids. 

The length of verbal response used by Relief girls seems to be 
more iiffcctcd by change of setting tlian that of any otlier group, 
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except Relief boys. Two of the six crilicJil rjitios indicate statistical 
significance, and they arc the result of comparing the Dinner setting 
with one of the other settings, ns follows: Oiitdoor-I^jiuicr; and 
Indoor-Dinner. The comparison of the Outdoor-Picture situations 
results in virtual signiheance, there being sipproxiuKitely 99.5 chances 
in 100 that a true difference greater than zero exists. 'I'lie critical 
ratios for the Outdoor-Indoor, anti Picture-Dinner comparisons in¬ 
dicate 91 and 98 chances in 100 that there arc triK? (I iff e re necs 
whlcli cannot be accounted for by chance. 

If the observations are treated as if they arc uncorrelated, tlic 
critical ratios in Table 8 arc reduced in size. Those for Regular 
boys and Regular girls already arc indicative of statistically insigni¬ 
ficant dillcreiKcs between the compared settings, and with the uii- 
corrclatcd observations as a basis the largest critical ratio is 0.44. 
Relief subjects (Table 8), with correlated observations used as a 
basis, have five critical ratios indicative of reliable differences be¬ 
tween the compared settings. Wlicn tlie observations arc treated 
SIS if uncorrelatcd, the largest critical ratio is 1,92. 

In Table 9 rnaj^ he seen the percentage of <Kiew<M(l utu'ranees 


I'ABLE 9 

Phrcrntack or Onb-Word Responsbs dy Aob, Group, Suk, and SinTiNo 


Setting 

C A 

Keg. 

Bf>yH 

Rel 

All 


(Jirls 

Rcl. 

All 

All 


30 

18.5 

23.6 

21,1 

17,0 

19.9 

18.5 

19.8 


U 

14.0 

19.3 

16,7 

12.3 

15.7 

14,0 

15.4 


42 

10.3 

16.5 

13,4 

10.7 

9.0 

9.9 

11.9 


4S 

7.9 

8.4 

8.2 

6,2 

8.6 

7.4 

7.8 


54 

8.2 

9.4 

8.8 

5.9 

7.2 

6.6 

7.7 


60 

7.5 

7.9 

7.7 

6.4 

S.7 

7.6 

7.7 


All 

ll.l 

14,2 

12.7 

9,3 

11.5 

10.3 

11.7 

Out. 

All 

8.6 

10.8 

9.7 

6,4 

8.8 

7,6 

8.7 

In. 

All 

8.2 

12.7 

10.5 

9,9 

9.7 

9.8 

10.2 

t)ln. 

All 

6.7 

9.9 

8.3 

7,8 

9.8 

8.8 

8.6 

Piet. 

All 

15.4 

18,3 

16.9 

11.2 

13.2 

12.2 

14.6 

All 

All 

9.7 

12.9 

11.4 

8.8 

10.4 

9.6 

10.5 

in the various settings for the several 

groiip.s. 

In the 

Picture 

situ a- 


tion, the one-word responses comprise 16.9 per cent of the uilerances 
for boys and 12.2 per cent for girls, In the other settings tin* pro¬ 
portions arc less, the respective percentages for Outdoor, JndcKjr 
and Dinner records being 8.7, 10.2, and 8,6. It is possible that 
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the question-answer incidence in the Picture setting may account 
for tile higher proportions in that situation. For “AH'* settings 
combined t)ie proportions for Regular boys, Relief boys, Regular 
girls, and Relief girls are, respectively: 9.7, 12.9, 8.8, and 10.4. 

In Table 10 arc given tlie critical ratios of the differences between 
settings for “AH Subjects.” In this case, the method of computing 
the critical ratios was not the same as that employed' in connection 
with those given in Tabic 8, inasniiich as the critical ratios for “All 
Subjects” ill Table 10 arc not based upon a formula whicli involves 
the correktian between settings. Undoubtedly, the critical ratios 
would have! been larger, If the same procedure as was used for the 
results in Table 8 liad beeji followed. With tlie method which 
was employed, no critical ratio exceeds 0,86, and it is apparent, for 
the combined groups of “All Subjects,” that the Icngtli of response 
does not change greatly from setting to setting in the present investi¬ 
gation. However, it should not be forgotten that five of the 24 
self-comparisons of spedilc groups (Table 8) result in statistically 
significant differences, and nine other such comparisons indicate rela¬ 
tively large differences. It appears that under certain conditions 
changes in setting may be coacvirrent with marked fluctuations in 
tlic length of response. It should be noted tliat tlic critical ratios 
which satisfy the criterion for statistical significance occur only for 
Relief subjects, and only when tlic Dinner setting, in the case of 
Relief girls, or the Picture setting, in the case of Relief boys, Is 
cQmp«arcd with other settings. 

In siimmarking, it should be restated that the Dinner and Pic¬ 
ture settings may be associated with statistically significant changes 
in sentence length as compared with other settings, in tlie case of 
Relief subjects. Regular boys change markedly in length of response 
when certain changes are made in setting but the differences do not 
satisfy the criterion for statistical reliability. Regular girls, who 
surpass all otlier groups in sentence length, show very slight changes 
coricurrcnt with shifts in setting, in tliis criterion of language de¬ 
velopment. Apparently the four groups were not identically affected 
by the four different sctlingsS in which tlicy were placed. Judging 
from the results of the combined groups of “All Subjects*' (Table 
10), sLuflics of sentence length made in the Picture setting, a 
situation somewhat similar to that used hy McCarthy (57), may 
be expected to yield findings representative of those whicli would 
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be secured in nny of the other three settings, if the subjects arc 
of both sexes nnd come from widely differing socio-ecoiumiic levels, 
as in tlie present investigation. If, however, a relatively lionio- 
geneous group is being studied it seems advisiiblc U> seeme responses 
in several different types of situation. This appears to he especially 
iinpartant if the subjects arc of low socio-economic status. 

3. Farmfions AccomfianyUuj Dijferencvs in Sociu-Kcouamic 
Status or Sex 

Table 10 shows the ^‘Critical Ratios of the Differences between 
Compaml Groups in Mean Number of Comprehensible AVords per 
Response in the Settings Specified/' Comparisons of sentence length 
used by Regular and Relief hoys indicate statistically significant 
differences only for records made in the Picture setting, hut the 
critical ratios resulting from comparisons in the otlier three settings 
indicate from 98 to 99.7 chances in 100 thali there arc true differ¬ 
ences between the two groups. There is not a statistically significant 
difference between them when they arc compared on the basis of 
the combined settings, although the critical ratio of 2.HI indicates 
about 99.74 chances in 100 that a true difference exists, In this 
group comparison, the socio-economic status differs and the sex factor 
is constant. 

Wlien Regular girls and Regular hoys arc compared, the socio¬ 
economic status being relatively constant and sex differing, none 
of the critical ratios for specific settings indicates the presence of 
a statistically significant difference. However, the odds are between 
89 and 96' in lOQ that there are true differences between the two 
groups, the girls having the longer sentences. For tlie combined 
(All) settings, the critical ratio of 1.48 means that there are approxi¬ 
mately 93 chances in 100 that the true difference is greater than zero. 

Group comparisons show Regular boys and Relief girls to liavc 
relatively similar records as regarcLs length of response. The latter 
excel Regular boys in all comparisons. However, the largest critical 
ratio is only 1.26, and that for the combined settings is luit 0.86, 
The similarity of the two groups is especially noteworthy since they 
differ both in sex and in socio-economic status, 

The largest critical ratio occurs in the Dinner setting and it indi¬ 
cates approximately 90 chances in 100 that there is a true difference 
greater than zero when Regular and Relief girls arc compared. 
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No other critical ratios exceed 0.55, which is the result of com pa ring 
tlie two groups in die combined settings. 

In spite of tlie fact that they belong to the same socio-economic 
level, Relief girls and Relief boys differ markedly in mean sentence 
length. The fanner excel Relief boys, and the comparisons of 
records in specific and combined settings result in statistically sig¬ 
nificant differences in all iiistaiiccs. 

The largest dilfcrcnces between any two groups arc those from 
comparisons of Regular girls and Relief boys. Regular giris greatly 
surpass Relief boys, and all critical ratios indicate highly significant 
differences. For the combined settings, tlic critical ratio is 4.29. 
The greatest clifFcrencc occurs in the Picture setting, with a mean 
sentence length of 4,83 for Regular girls, and 3.73 words for Relief 
boys. In this group comparison both sex and socio-economic differ¬ 
ences arc present. 

Do the combined groups of girls surpass the two groups of boys 
in mean length of response? Girls excel boys, but the critical ratio 
of 2,62 (Table 10) does not satisfy the criterion for statistical sig¬ 
nificance, although it indicates approximately 99.5 chances in 100 
til at the true cl iff ere nee is greater than zero. The differences be¬ 
tween the two groups of girls and Relief boys arc marked, since all 
comparisons, both in specific and comlnned settings^ result in reli¬ 
able differences. The differences between tlie two groups of gii'ls 
and Regular boys are statistically unreliable, since no comparisons 
in specific or coin bin clI settings result in ci'itical ratios greater tlian 
1 . 68 - 

Do the combined groups of Regular subjects surpass Relief cases 
in mean length of response? Regular subjects are superior, but tlic 
criticnl ratio of 1.76 (Table 10) is not indicative of a statistically 
significant difference between tlie two socio-economic levels. The 
differences between the two groups of Regular subjects and Relief 
boys are marked, since five of the eight co nip a riso ns in specific set¬ 
tings result in reliable differences. The differences between the two 
Regular groups and Relief girls, hoMwer, are negligible, inasmuch 
as the largest critical ratio resulting from comparisons in specific 
or combined settings is 1.29, 

ft is of interest to observe the instances where sex differs and the 
socio-cennomic factor is rolalively const aiU. This is true for Regular 
giils-RcguIar hoys and tlic critical ratio is indicative of an insignifi- 
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TAIILE 10 


Critical Ratios of tiih Differknces IJhTWEiiN Comi'AKko Cliiouj's in Mkan 
Number of Compreiiensiumv Words Per Resi’on’se in tiiev SrniN<;,<i Si»i-ciiti:d 


Set¬ 

ting 

Out. III. Din. 

Piet. All 

Set- 

liiig 

Out. In. Din. Piet. 

Ml 

Recular boys—^Rclief boys 

Regular girls—Relief girls 


Out. 

2,17 


Out. 

0,04 


In. 

2J3 


In. 

0.43 


Din. 

2.S7 


UU\. 

l.Vl 


Piet. 


3.90 

I'irt. 

0.4 K 


All 


2.81 

All 


o,ss 

Regiilnr boys—Regular girls 

Rel 

icf linvs—Relief girls 


Out 

1.30 


Out, 

3.29 


In. 

1.26 


In. 

3.24 


Din. 

1.62 


Dill. 

3.00 


Piet, 


1.63 

Pici. 

4,76 


All 


1.48 

All 


3.71 

Regular boys—^Relief girls 

Relief boys—Regular girlh 


Out. 

1.26 


Out. 

3.20 


In. 

0.S3 


In. 

3.55 


Dill. 

0.33 


Din. 

4.29 


Piet. 


1.05 

Pirt. 

5,79 


All 


0,86 

All 


4.29 


All subjects 



Hoys—(Jills 


Out. 

- 0.09 0.64 

0.86 - 

All 


2.62 

In. 

0.55 

0.76 - 


Regular—Relief 


Din. 


0.19 - 

All 


1.76 


cant difference, on the basis of the combined settinj^s. A sliniliu' 
type of grouping is found for Relief girls-Relief boys, iind in this 
case the critiad ratio of 3,71 is siifHciciU to show statistical signifi¬ 
cance (Tabic 10). 

It is likewise important to note the instances in which the socio¬ 
economic factor varies and the sex factor is constant, us for llegiiiar 
boys-Rclief boys. The comparison made on the basis of the com¬ 
bined settings indicates about 99,74 chances in 100 that there is a 
true difference greater than zero. A similar type of grouping is 
found for Regular girls-Relief girls, and none of the (liflcrcnccs for 
specific or combined settings is statistically reliable, the largest critical 
ratio being 1.29, 

It is apparent that effects of sex and socio-economic status do not 
adequately explain the differences existent in the length of rcsiionse, 
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since the /inclines are not consistently indicative of a jjositivc rc- 
ladonsldp. In tins connection it should be again ernplusizecl that 
the critical ratios for the comparisons, in the combiriccl settings, of 
Regular girls-RcIicf bo^^s, and Relief girls-Regular hoys, witli sex 
and socio-economic differences existent in both pairs, arc 4.29 and 
0.86, respectively. Neither sex noi* socio-economic status can be the 
basic explanatory factor when the comparisons of similar types of 
groupings result in such different findings, 

4. Differences Jccoml^anyuuj Variadons in Age 

Previous investigators have found an increase witli age in the 
length of verbal response, and typical findings have been cited earlier 
in tbe chapter. 

In Table 11 is given the “Mean Length of Verbal Response for 
the present Study as Compared with McCarthy’s Results/’ It will 
be noted that the means are not identical witli those obtainable from 
Tables 6 and 7. In the latter tables, all ages are combined into 
one group and the results presented for the four settings. In Table 
11 the results arc givTn by ages, and shice the number of subjects 
is not exactly the same in the six age groups the means resulting 
from use of the two procedures arc not always the same. 

For the individual and comhined groups there is a gradual increase 
witli age in sentence length. The mean for the present study at 
30 months is 3.2 words, and at 60 months il has increased to 5.2 
words. At all ages, Relief subjects arc surpassed hy Regular sub¬ 
jects and boys arc excelled by girls. 

McCarthy’s results also arc given in Table 11 and it \vill he 
observed that the means of the present study are somewhat larger 
than those obtained in her investigation. This may be due in part 
to the fact that the age groups in the two studies are not identical. 
McCarthy's (57, p. 25) groups were so selected that each child 
was observed within a month und a half of the age at wirich he is 
classjfieil. In tile present investigation the age group, 30-35 months, 
includes subjects in any months witli in that range. In adilition, tlic 
difference in settings may accou/it for some of tJic differences in 
tile results, 'i'liis seems probable inasmuch as it has been shown 
that three of the four groups in the present study have their shortest 
responses in the Picture setting, and seven of the twelve coinparisons 
of this setting with other situations result in marked or statistically 
significant tliffevcnces (I'ablc 7). 
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Another factor which should not be overlooked is that of tlie 
rules for counting words. For instance, w*is classified as 

two words in the present investigation, Mdiile McCarthy regarded 
it as one word. 

Smith's (79) means for similar groups fire 2.5, 3.5, 4,3, 4,6, 4.9, 
and 5.0 words, per sentence. The subjects were classified so tliat 
the group of 30 months inchules Hie range, 27-32 months. 

In Table 9 in ay be seen the percentage of one-word remarks in 
tlie various settings for the several groups. The younger subjects 
have a much liiglier proportion of this length of response, the de¬ 
crease with age being found in each of the four groups. For the 
combined group of subjects at 30 months of age, 19.8 per cent of 
all remarks are one word in length, but for the 60 months age level 
only 7.7 per cent are of that length. The greatest decrease comes 
in the interval between 30 and 42 months, although the four groups 
do not show tile same rate of decrease. 

5. Differences Accampani^ing Variations in Intelligence 

Differences in length of utterance accompanying variation in in¬ 
telligence may he observed by comparing the percentile ranks for tlic 
several groups for whic]] differences have been obtained In tlie various 
comparisons. The percentile ranks were secured from administering 
the MernU-Pahner Scale of Me a Ml Tests (82) to tlie subjects, as 
previousl.v clcscribed. The cemparisons, based on the critical ratios 

TABLE 12 

PEncENTfNE Ranks Odtmned on The Merriil-Ialmer Scale of Mental Tests, 
Means row thu Groups, \m Cmticm, Ratios of thp. DirranRNcrs 
BETWEfiN Groups for Number of CoMPRGirENsior.K Woiios Per 


Groups 

compared 

Mean length 
of response 

Peicentile 

r,iriks 

Critical 

ratios 

Regular—Relief 

4.70 

4.33 

70 

+6 

1.76 

Girls—Boys 

4.81 

4.2tf 

58 

58 

2.62 

Reg. B..—^Rel. B. 

+.5(5 

3.97 

69 

+6 

2.S1 

Reg. G.—Reg. B. 

4.87 

4,56 

71 

69 

1.48 

Reg, G.—^Rcl, G. 

4.87 

4.75 

71 

45 

0.55 

Rcl. G.—Rel. R, 

4.75 

3.97 

45 


3,71 

Rcl. G.—Reg. B. 

4.75 

-1.5(5 

45 

69 

0.S6 

Reg. G—Rcl. B, 

4.87 

3.97 

71 

+6 

4.29 


'*Iii nniTiing the Eroups nnci in stating means and percentile ranks, the 
results oF the superior group are given first. 
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in ‘'Air settings, urc stated with the pcvceixtilc ranks in I'ahlc \2. 

Regular subjects, with a mean percentile rank of 70, surpass in 
mean sentence length Relief eases for wlioni tile percentile rank 
is 46, and the critical ratio of 1.76 means that there are 96 chances 
in 100 that the true difference is greater than zero. Regular hoys, 
Avith a percentile rank of 69, surpass Relief hoys wliosc rank is 
46, tlie critical ratio of 2.81 indicating approximately 99.74 clianccs 
in 100 that the difference cannot be accounted for by chance. Also, 
Regular girls, with a percentile rank of 71, excel Relief hoys whose 
percentile rank is 46, the critical ratio being 4,29, However, similar 
comparisons between Regulnr girls-Rclicf girls, with respective per¬ 
centile ranks of 71 and 45, result in statisticalIj^ insignificant differ¬ 
ences. In addition, the fact should be noted that Relief girls-Rclicf 
boys, with practically the same percentile ranking, differ signifi¬ 
cantly in mean sentence length. 

Apparently, intelligence ns mctisincd in this study is not a con¬ 
sistent determiner of tlic mean length of utterance. 'I'lie variables 
are numerous and it is difficult, if not impossible, to separate them 
sufficiently to warrant definite conclusions as to causes. iCarliei' in 
the chapter were given the rclationslilps between length of respon.se 
and mental age, or between length of response and intelligence, as 
obtained by four investigators. The reported correlations ranged 
from .20 to .69, indicating wide differences in the findings, 

6. Differeuces Jcco?npa?{yitt{/ Vnriafioti In the Ninnber of Sihlinf/^ 

Writers have disagreed ns to the possible effect of lIic number 
of siblings upon the language development of preschool sulijects, 
tliercfore it is a matter of interest to observe any possible relation¬ 
ships in the present study. 

It should be stated that the criterion of an only child in this 
investigation is a record of no siblings less than 15 years of age at 
the time of the language recording. The incidence of only children 
in the four groups is as follows: Regular boys, 55 per cent; Regular 
girls, 53 per cent; Relief boys, 10 per cent; and Relief girls, six 
per cent. 

Regular subjects far surpass Relief eases in tlic incidence of 
"onliness,” but the critical ratio from comparison of length of re¬ 
sponse fails to satisfy the criterion for statistical reliability. It 
indicates, however, 96 chances in 100 of the existence of a true 
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difference. A^^fiin the close lesemblance of the records of Regular 
boys and Relief girls composed, respectively, of 55 per cent and six 
per cent only children, must be noted* Relief girls and Relief boys 
have very similar records of *^oiiliiiess“ in their respective groups, 
hut there is a statistically significant difference between them in 
length of response. 

To attack the problem from another angle, the niunhcr of sihliiigs 
for each group may be counted. The groups had the following 
numbers of siblings who wei'e less than 15 years of age at the time 
of the language recording: Regular boys, 12; Regular girls, 9; 
Relief boys, 31; and Relief girls, 23. Relief subjects far surpass 
Regular subjects in number of siblings. The possible effect of 
sibling incidence is indicated by the fact that Regular girls, with a 
total of nine siblings, signr/icantl}'- surpass Relief hoys, who have a 
total of 31 siblings, in mean length of utterance. Also, Regular 
boys excel Relief bo 3 's in mean sentence length, the critical ratio of 
2,81 indicating approximately 99.74 chances in 100 of a tJ'iie differ^ 
cncc greater than zero. However, Relief girls are significantly 
superior to Relief boys, although the two groups have almost tlie 
same average number of siblings. Regular girls and Relief girls, 
with 9 and 23 siblings, respectivcl}^ arc more alike tlian any other 
groups in mean length of utterance. Almost as great a similarity 
exists between Regular boys and Relief girls, witli 12 and 23 sib- 
■ lings, respective! 5 ^ From this analysis, it appears that the number 
of siblings is not a factor which exerts a consistent induence upon 
mean Icngtli of response. 

7. Differences AccQuipanyine^ Variaiiou in Other Factors 

Responses vary in length from one word to 39 words, the latter 
sentence occurring in the record of a boy of 53 montlis. A Relief 
boy whose maladjustment will be described in a later chapter had 
the shortest mean sentence length. Although classified in the 42 
months age group, his responses averaged onl 5 '- 2.4 words in length, 
a record inferior to that of the subjects 30 months of age. His 
inaladjiEstfnent apparentl}^ influenced length of response and also the 
number of words spoken per 10-minutc period. 

Factors siicli as fatigue, unusual home schedules, weather, Icngtii 
of school exp clienee, and st?itc of excitement, probnbly affect tlic 
U-ngth of response in some instances. These factors have not been 
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controlled or measured in the several settings. Sonic of them have 
been referred to in the description of procedures an<l settliif^s. 

It IS assumed that individuals are distrilnitcd somewhut accordin|r 
to the normal probability curve when adccpiatc samples of tlic mean 
length of response are obtained. l‘hc implications of such an as¬ 
sumption liavc been clearly stated by Edwards (2+), The means 
for the several preschool ages probably fall below those of older 
subjects, Davis (16, p, +9) indicated that at six ami one-half and 
nine and one-half years the average lengths of response were 5.3 
and 6.6, respectively, an increase over the results of the present 
study. 

C. Summary 

1, The reliability of the obsevvatious cd the length of tl\e response 
is indicated by correlations be tween odd-cvcn-iiumhered records (uni- 
form Outdoor and Indoor I'ccords) which arc .86 d: .Ol.S or higher 
at all ages except at the 60-monlhs level wlierc the cocflTicicnt is 
.78 ± ,033. 

2, Correlations between any two of the settings arc .88 ov higher, 
indicating a marked degree of consistency in the length of response 
used by the subjects in the different settings. 

3, The mean length of response obtained in the combined set¬ 
tings is as follows for Regular boys, Relief boys, Regular girls, and 
Relief girls respectively: 4.56, 3.98, 4.87 and 4,75 words. 

4, The length of response shows variations wlirch apparently 
are concomitant with changes in settings, as follows: 

(rt) Of the 24 self-comparisons of specific groups in tlic sev¬ 
eral settings only five result in statistically significant differences. 

(Z>) From six self-comparisons of *'All Subjects” as a cnni- 
biiied group no reliable differences result, and tlic largest critical 
ratio is 0,86. Apparently the length of response is not greatly in¬ 
fluenced by changes in setting. 

5, The length of responre shows variations which aiiparcntly 
are concomitant with changes in socio-economic status or difference 
in sex, as follows: 

(^) Girls surpass boys, and Regular subjects surpass Relief 
subjects. The critical ratios of 2.62 and 1,76 indicate, respectively, 
99.5 and 96 chances in 100 that a true difference c.xists. 

{h) Where sex differs and tlic socio-economic factor is relatively 
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constant, or where the SGcio-cconomlc factor differs and sex is con¬ 
stant, the results arc not consistently mdicativc of the possible influ¬ 
ence of these factors, Comparisons of Relief boys with other groups 
tend to (^ive statl.sticall3^ siKnllicant differences. Comparisons of 
Relief girls with Regular subjects result in very small differences. 

6, The length of response sliows variations whicli apparently 
are concomitant with age differences^ as follows: 

(^?) With increase In age the mean length of response shows 
an increase for each of [lie four groups, 

(&) The proportion of one-word responses shows a marked 
decrease with age, especially at the early levels. 

(r) At al[ ages girls excel boys, and Regular subjects excel 
Relief subjects. Relief boj^s have the poorest records at all age 
levels. 

7, The length of response shows variations which apparently 
arc concomitant Avith differences In intelligence or variations in tlic 
number of siblings, as follows; 

(ri) Regular subjects, Avlth a percentile rank of 70, are 
markedly superior to Relief subjects whose percentile rank is 46. 
However, marked inconsistencies from other group comparisons In¬ 
dicate that intelligence, as a possible causative factor, does not exert 
a uniform influence in these instances, 

(b) Regular subjects, composed of a much larger group of 
only cln'ldrcn and having few siblings as compared with Relief 
children, markedly surpass the latter in mean length of response. 
Nevertheless, the contradictions which result from other group 
comparisons indicate that sibling incidence, as a possible causative 
factor, docs not exert a uniform influence in these Instances. 

8, Individual records reveal that certain variations in the iciigtli 
of sentence may be attributed to, or may be concurrent with, serious 
maladjustnients. 




IV. NUMDER OF WORDS SPOKEN 
A. Related Investigations 

Interest in the amount of language used by ^'^oung children has been 
manifested by investigators who have recorded the number of words 
spoken during specified periods of time by individual subjects. Wfid- 
dlc (86, p. 174) summarized the well-known studies by Gale, 
Brandenburg, and Bell. Others will be described in the brief review 
of certain relevant investigations which follows, 

1. The Tlfne-Saf}jplijtf(f Tcchji’ujHe 

The accumulation of data for relatively large groups lias lagged 
because of the lack of a reliable method which is more rapid tlian that 
usually employed. Goodenough (31) in 1928 described a time- 
sampling technique developed by Olson. In using this procedure, 
Good enough (32) obtained a correlation of ,59 from correlating 
the scores of t^vo obscvvcis. She stated that “the low reliability is 
probably a function of the different hours used for observation, 
The records of Observer G were taken entirely during the lunch 
hour; those of vV/during the morning free-play hour.^' 

Robinson ainl Conrad (75) observed 50 eases 24 to 58 months 
of age for 20 days each, using a form of the time-sampling method, 
with an entry cncli quarter-of-n'ininutc period. The experimenters 
obtained reliability coefficients of ,95 to .99 on split-half correlations 
for 320 quarter-minute observations per cluld, T))cy concluded 
tliat by “the expenditure of n considerable yet reasonable amount 
of time, good measures can he obtained by the time-sampling tech¬ 
nique for at least the great majorIt 3 ^ of Niirsciy School children.” 

Arrington (3, p. 77) correlated the average number of remarks 
recorded per five-minute period with the average number of five- 
second intervals in which talking occurred. The co it elation for the 
11 children common to both experiments was .84±,06. 

Olson and Koetzle (71) tested the time-sampling technique with 
children who were 46 to 69 months of age, from the upper occu¬ 
pational groups. They used a mechanical hand-tally and a time¬ 
out stop watch. Tile reliability coefficients for the 15 odd and 15 
even observations were .93 and .83, when corrected, for the kindcr- 
gartcji and nursery, respectively. The correlations between tcacliors* 
ratings of talkativeness and the scoics were .40 and .73 for the 
nursery school and kindergarten, respectively. The mean amount 
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^of language spoken by the subjects was 16.5 words pei- minute. 
However, the experimenters included ‘‘any words, cxcliniiatiojis, or 
jumbles of sounds produced by tlic cliildreii in word-play.” In addi¬ 
tion, it should be noted that the subjects had a mean IQ of 124, 

A similar observation may be made conccnilng the vocal output 
of Fisher’s subjects (27, p, 80). II "Average Rnnaj'b per 
Hour” arc used in conneetbn with the '‘Mean Number of Words 
per Response” it appears that her subjects talked considerably move 
than those in some investigations, Wliether this fact w;is entirely 
the result of the selection of the group (ProfessiojKil .and Semi- 
Professional as to occupation, and mean IQ of 136), is not k^o^vll. 
Probably some of the difference may he due to the ificlusioii of 
‘'non-verbal or incomprehensible icniarks/' in the total remarks. 
Other studies based only upon the number of comprehensible words 
would necessarily differ to some extent. Fisher (27, p. 79) obtained 
a CQTveliition of .6fl±,04 for the total number of remarks on two 
records taken on different clays. 

2. Sex Dljjereuces 

Olson and Koctzlc (71) found lliat girls talked more than l) 05 's 
during given periods of lime but I'ishcr (27, p, 6S) “found no sig¬ 
nificant differences between the sexes.” Both investigations involved 
groups whicli were above the average in iuLcdligcucc, (Tondciumglds 
(32) investigation yielded fiiidiiigs which were similar to those just 
mentioned, for she obtained no evidence of a sex difference In the 
group of nursery school subjects for the trait of talkativeness. Davis 
(16, p. 25) noted that “ratings revealed a consistent tendency toward 
greater talkativeness in boys than girls” in her study. Her suhjcciii, 
436 in number, were older than those in the other thicc stvulics and 
selected so as to be representative of the various occupational groups 
of the locality. 

Inasmuch as it appeared from casual observation in the present 
investigation that the groups of boys were more active pll 3 ^s^c:llly than 
girls and tins factor may have affected the vocal output and tlic 
accuracy of recording, the findings of Falcs (26) are relevant. Using 
32 preschool children, 16 boys and 16 girls paired according to chrono¬ 
logical age, Falcs (26) found tha(| the difference in. tlic vigovousness 
scores for the play of boys and girls was not statistically sigiiiiicant. 
The data were reliablo as shown by a correlation of ^92 between the 
odd and even five-uiinutc periods. Contrary findings as in sex difler- 
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ences in the vigorousness of play were reported by Goadenougli (32) 
wiio stated that; “Support for t])e common belief that bf> 3 ^s are more 
active than girls is found in this study.’* The difference between 
the sexes in physical activity was statistically significant. 

3. Sodo-Econof/iic Differences 

GescH and Lord (30) compared 22 preschool children, half from 
homes in which the fathers were members of the professions and half 
from homes of poorly favored economic status, Thc^'* found that 
“in virtually every field the advantage seems to be with the favored 
group, whether verbal, practical, or emotional abilities are con¬ 
sidered.'* They further stated that the “most outstanding net dis¬ 
parity between the two groups consisted in the very noticeable differ¬ 
ence hi tlie amount of conversation.” Of tJie subjects from tlie 
less fortunate group tliey said that “only twice were comments 
comparable in spontaneity, if not in content, heard in the B Group.” 
Tliis observation is in agreement with that of Markey (62, p. 130) 
who found that the imaginative play of children of lower socio¬ 
economic status was somewhat more “prosaic** than the play of chil¬ 
dren of higher status, it being more closely connected witli their ever}'- 
day experiences than that of more privileged children. 

Davis (16j p- 25) noted for her 436 subjects that the children 
from tlie upper occupational groups were more tallcative than those 
of the lower occupational groups. Tlic results were obtaijicd from 
use of a seven-step scale for scoring of talkativeness, Similar fiiiciings 
w^erc obtained by Good enough (32) who noted “a progressive de¬ 
crease in the talkativeness scores as we go down the line of occupa¬ 
tional classes.” 


4, Differences 

Olson and Koetzle (71) found that “within each group there is 
some tendency foi the older children to talk more than I lie youJiger “ 
The coefficients between amount and age were .34±;.14 and .28±.l5 
for the nursery school and kindergarten, respectively. Smith (78) 
found an increase in the amount of language as age iiKi'cascd. Her 
findings will be discussed more at length in connection with those 
of t]ie present investig.ition. Altliough the subjects used by Fisher 
(27, p. 68) were not representative of the preschool population it 
slioiild be noted that she also obtained a “significant positive cor¬ 
relation between the number of remarks per hour and chronological 
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age.” The uicreasc with age ceased, liowcvci-, after the hogimiing 
oi the fourth year. 

5. Differences in Intelligence 

Fisher {21, p. 68) found ‘’no -siKnificanL relatlnnsliip beUveen 
talking and intellifjciicc, as indicated by a Pearson /- of .20 Jj.() 7.” It 
should be xtcalM, bo^s^evcv» that liev ^voup was luglvly selected. 
The subjects used by Olson and Koctzlc (71) also were above the 
average^ with a mean IQ of 124. These authors fouiul that intel¬ 
ligence quotients cotvclated .Udz.U with amount of talking ami 
—-.02dz.l2 witli rate. T.'hcy concluded that: ”Iii the absence of con¬ 
trary evidence obtained with larger nuinbers it is tentatively^ assumed 
that J 10 judgment of a child's mental capacity al these ages and in 
the upper ranges of mental ability can he made on the qxiantity tn* 
rate of his talking/’ A closer rclntionsliii> was foiiiul by Gnodcnougli 
(32) who obtained correlations between talkativeness and mental 
age, as follows: .49 for the Minnesota Test and .46 for the Mcrrlll- 
Palnier. 

Mattson’s data also contained evidence of a relationship between 
talkativeness and mental age for the Merrill-Palmer subjects in the 
investigation. Mattson's study, described by Markcy (63, p. 93), 
obtained for the group whose average mental age was 42 inontbs a 
mean of 3.21 words spoken per minute^ and for the group whose 
mental age was 66 months, n mean of 9.42 words per iiiiniiLc> 

6. Individual Differences 

Olson and Koetzlc (71) found with their subjects Uuit “the child 
who talks the most will talk approximately seven times as mucli as 
tile child who talks the least during a given unit of time.” Fislicr 
(27^ p> 67) noted that the average vwwwhev of vemavk^ pev hour 
ranged from 23 to 192, She (27, p. 16) stated that tlic “number of 
different remarks obtained for tlie experimental group ranged from 
200 for one of the most taciturn two-year-old boys, to 1,728 for a 
socially aggressive four-year-old boy.“ 

Arrington (3, p. 155) observed that differences were coiisjucufnis 
in frequency of talking. She (3, p, 154) found, however, tliat 'hi 
high degree of consistency chanictciizcd the hcluwuw uf the majuvity 
of the children whose activities were observed in two successive stages 
of development.” 

Individual differences in the amount and rate of talking may be 
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observed in the time required by McCarthy (57, p. 67) to obtain 
50 remarks per diild. Tlie range was from seven to 50 minutes 
with u mean of 19.3 minutes. In the study by Davis (16, p. 26) the 
range was from five to 45 minutes with a mean of 13.6 minutes. 

Waddle (86, p. 173) was impressed by the amount of speech used 
by young children, stating that '^children of the preschool period 
talk most of the time they arc au^akc.*’ On the contrary, Arrington 
(3j p. 154) found that “talking, or to use tlic more accurate term, 
vocalization, occurred on an average in less than one-fifth of the play 
time at the two-year level, and about one and onc-lmU times as 
frequently among the three-year-olds-” 

7. Differences in Set ling 

Ellcsor (25) observed a girl 36 montlis of age {IQ 156) for 30 
minutes d/iily foj* seven u^ceks in five “free-piay situations” «'ind four 
“constrained situations.” She found that the differences between the 
amounts of vocalization in the five free-play situations were un¬ 
reliable, and indicated that “the quantity of vocalization bad rejiched 
a constant level in these situations.” However, the critical ratios for 
the differences between sandpilc aiul home setting, and between 
sandpile and nursery scliool wrtli children, were above 2.5. Ellcsor 
stated tlial the difference in quantity of vocalization bctvvccji any one 
of the five “free-play situations” and any one of the four “constrained 
situations” was found to be reliable. In addition, she obtained “a 
reliable difference in the quantity of vocalization between any two 
of the foul' 'constrained situations.' “ 

Nice (67) summarized studies by Gale, Bell, Nice, and Branden¬ 
burg for a total of 10 cliildrea whose ages ranged from two ill rough 
five years. These cliildrcn in home settings had records of 10.6 to 
21 words spoken per minute. Markey (63, p. 84) called attention 
to the contrast between these data and the findings of Mattson who 
recorded for nursery school children a mean vocal output of 6.7 
words per minute foj- subjects ranging in age from 36 to 56 months. 
Markey stated ; “How much difference there is between verbal activity 
at school and at home it is difficult to say, but cvicJentl}' tlicrc is 
considerable diffcicncc.” 

That the same child varies in talkativeness from situation Ic 
situation was demonstrated by Nice (67) who recorded for her 
daughter all that she said for 13 hours. The mean vocal output was 
13.4 words per minute and the range was 7.4 to 22.2 words. Con- 
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ccrniiig her record Nice stated: "The Imur slic talked most was 
from ten to eleven when she used 1,333 words when playing witli 
a three^ycai-old hoy/’ Variation with scLtiiifi is shown by the fact 
that she spoke 1,061 words when outdoors playing with cliildrcn, 925 
words at dinner, 902 words upon first \ip in the movniny;, 

and ++4 words when on a walk. 

Variation with change in setting iii the mirscry selifj(d was noted 
by Goodenough (32) who obtained a coirdation of .42 (or .59 
according to tlie Spearman-11 rown formula) between the talkative¬ 
ness scores lundi ami durijig tJic morning frcc-phiy licnir. 

8. Differences in School Atiendnnee 

It will be YccalUd that the subjects in the groups of the present 
study were selected without regard for tlic length of attciuhincc at 
tlie nursery school. Inasmuch as this factor was not controlled in 
tile present ifivcitt/gntion it is of especial interest to know the /incf/nirs 
of others relating to it. 

The effect of school attendance was studied by Davis (16, j). 26) 
who found for the 248 kijidcrgaitcn children wlm were /iv<; and one- 
half years of age that tlie cocflicicnt of correlation (Pearson product- 
moment method) between talkativeness and length of scliuol experi¬ 
ence was .02. However, Goodenough (32) obscivcd indications 
that '^increased length of uiu'sery school iiltendance luukes (or in¬ 
creased talkativeness in the nursery school situation during the first 
few months but thereafter little further change takes place.” 

Observation has indicated tJiat die social adjifstnicrit of the child 
tends to affect his verbal output, therefore two Studies relating to 
the influence of the nursery school upon adjustment are lelevant. 

Mallcy (61) found that 21 children observed for /ivc-mhiute 
periods during the first three weeks at nursery school, and then six 
mouths later, showed: (n) niorc time in social and group contacts; 
{b) increase in use of techniques eliciting successful contacts; and 
(c) increase in number of children contacted. The findings of 
Hattwick (37) with 106 preschool children \vcrc similar. Tliesc 
subjects were matched for age, sex, nationality, race, and economic 
level. The grouj? which had been in lUfrscjy sciioul for miR* Juontlis 
surpassed the six weeks’ group in social adjustmciUs nnd in bejiavior 
indicative of fewer inhibitions. 
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9. Differences in Number of Sihlinffs 

In a study of the only child Davis [18) observed that 15.4 per 
cent more of the only pirls were rated as very talkative as compared 
with lion-only prills. Greater talkativeness was present in 7.1 per 
cent more of the only boys than non-only hoys. However, Goodti- 
noii(^h (32) found in her investigation that “talkativeness' appears 
to bear no sip:nificant relationship to size of faniily or position of 
child among siblings/* 

H. Analysis of Data 

The ([ata in this chapter arc based upon analysis of the uniform 
records (Table 4). As previously described, for each of tlic subjects 
foil]- iccorcis frnm each setting were utilized. This was made pos¬ 
sible by obtaining tlic means for four Outdoor periods, for instance, 
by averaging Periods I, 5, and 9; Periods 3, 7, and 11; Periods 2, 6, 
and 10; and Periods 4, 8, and 12. 

Only coinprclicnsihlc verbal beluvior is treated in the present sec¬ 
tion, since it seems imulvisnble to put meaningless syllables on a par 
with words. The incidence of non-comprehcnsiblc vocalization will 
be given in a later paper. 

1. Relluhility of Lnuguage Ohservutions 

Smith (78, p. 17) stated that the variability in the amount of 
language used by the same child was too great for the number of 
words spoken to be ‘‘an adequate criterion." In this connectron it 
sliould be noted that she observed most of the 88 cases wliich were 
used far that portion of the investigation for a one-hour period and 
onl)^ 25 of the subjects were seen more than once. 

In the present study eacli child was observed for six liouis, in¬ 
cluding miscellaneous observations, in periods of 10 minutes each. 
The periods extended over approximately 15 days, the mean time 
from obtaining the first record in the case of the uniform series, 
or 21 clays udierc miscellaneous I'ccords were involved. "When many 
language records arc obtained, as in the present investigation, with a 
total of 36 obscivations, or 28 uniform observations, per child, the 
amount of coinpridicnsihlc vocalization should become a fairly reliable 
criterion of language development. Robinson and Conrad (75, p. 
164) estimated that “to secure a satisfactory, stable average of talka¬ 
tiveness of each child, with age held constant, would require about 
five hours of observation per child, distributed over many da 3 "s.” 
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III securing the reliability coefficients U)X the age gi'onps a^» shoAvn 
in Table 13 only tlic Outdoor and Indoor pciiods liavc been used 

TAWUl 13 

ItKHADii.nT Coefficients of Numihih of CoMJ'Ri.iri’.NMnr.n Woiuks Si-oken 
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since these seem most clearly to resemble those, ciivironmonts employed 
in SmitVs study, The Pearson product-moment corrclalinn tech¬ 
nique was used to obtain correlations between tlie odd-even periods 
for the Outdoor and Indoor sellings. These two situations con¬ 
stitute twelve aiul ciglit, respectively, of the 2S uniform perioils, 
as shown in Table 4, The data referred to in Table 13 were divided 
by the odd-even method, and since this methnd takes aecnunt of only 
one-half the actual data, the coclficicnts were correrted hy using the 
Spearman-Brown prophecy formula. Although it has been asserted 
by some writers that the Siicarmaii-Bmwn formula ovev-correels, it 
is used here and in all other instances involving reliability coefllcients 
since it seems to be the best approach to the problem. ’13ie lindiiigs 
arc shown in Table 13, The results indicate satisfactory reli alii lily, 
with the correlations ranguig from .84iii.019 at the age of ,30 months 
to .90i:.013 at 48 monlhs. The amount of comi>irheiisil>lc verbal 
behavior recorded per 10-minute period appears to be a reasonably 
reliable measure of language develop incut in the present study. 


2. Differences Accompaityittg Chmfjcs in Setting 

What differences in vocal output, stated in terms of the niiinhcr 
of comprehcnsibla words per lO-minutc period, arc coiicoiuitant with 
changes in setting? It has been mentioned in a previous cJiapLer that 
probably certain factors were operative in at least two of the settings 
to reduce language. The Indoor settinfg usually came immediately 
after the subject’s arrival at school, when the inlluence of par ting 
fiotn his parents, need for time to adjust for the day ami possibly, 
sleepiness, were factors of importance. In addition, favorite play- 
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mates sometimes had not yet ai rived or -were playing in another 
room, ,thereby depriving the child of an effective stimulus for 
vocalization. 

As was stated previondy, the Dinner setting, witlj the arbitrary 
selcell 071 of the pcrsoj7s who should be at the table with the subject, 
and his preoccupatioji witli cfitiiig, seemingly would tend to i^diibit 
speech. The Outdoor setting had a niinimuin of restrictions. In 
the Picture setting attendants actually elicited responses by asking 
questions if the subject did not talk spontaneously.' 

In Table 14 may be found the "Central Tendencies md Deviations 

T'AliLK i4 
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llELiuF Boys 
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for Number of Comprehensible Words per Subject per 10-muuttc 
Period, for Regular Roys and Relief Roys," according to setting. 
Tlie means for Regular and Relief boys in all settings are 46.91 
and 40.02 words, respectively, Tlic results differ from setting to 
setting, The comprehensible vocal output is largest for both groups 
in the Picture setting and least in the Dinner situation. The respec¬ 
tive means for Regular and Relief boys in tlie Picture setting are 
56.35 and 42.80 words, and for the Dinner situation, 39.20 and 
36.61 words. 

In Appendix B may be found, for Regular and Relief boys, cor¬ 
relations betweeji the several combinations of settings, as, bctivecn 
the Outdoor-Indoor situations, It will be observed that the 12 
correlations are .90 or higher, with probable errors rangijig from 
.005 to ,013. The subjects who talk a great deal in one setting also 
have records of volubility in the other settings, while those wlio 
are taciturn in one situation lend to maintain that characteristic in 
the other situations. The correlations indicate marked consistency 
in the amounts of verbal behavior recorded for the subjects in the 
several settings. 
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The mean number of comprehensible pev lO-mijnitc period 

in the four different settings fciv Rc(^uhir uiul Relief ^irls may he 
seen in Table 15. The means for the combined setlin^^s are 60.77 

TAHLE 15 

Central Ti-ndencies and Deviations mir NoMiirR ok CoMnujiENflijiLe 
Words Pfk Sunjiicr Per 10-Minute Pmiioo, iim Kloui.au (iiRi.s and 
Rrukk CJihls 




XteRulai' Kirh 


Uriir 

f \i\rU 


Selling 

Mean 

SD 

A7J,, 

Mean 

SD 


Out-, 

75.13 

24,91 

3,02 

48.53 

17.06 

2.07 

In. 

59.68 

20.15 

2.44 

45,52 

15.46 

1.87 

Diiv. 

47.22 

15.21 

1.85 

42,37 

16.25 

L97 

Piet. 

61.06 

21.30 

2,5S 

52.66 

17.76 

2.15 


and 47.27 words, respectively, ^flic Outdoor situation Is the scene 
of the greatest amenmt of speech on the part of Regular p;irls» tlie 
mean being 75.13 words. Relief girls resemble boy.^ in having the 
largest output, 52.66 words, in tlic Picture setting. l'"or hotli groui^s 
of girls, as with bo 3 's, tlic smallest amount of speech occurs in tlie 
Dinner setting. Correlations between the several combinations of 
settings, as given in Appendix li, do not fall below -90, with prob¬ 
able errors ranging from .007 to .016. As was the case for boys, 
the girls who are loquacious in one setting tend to pIiow lb at tr.ait 
in the other situations, whereas the girls who say little in one setting 
tend to demonstrate the same characteristic in tlic other (mviron- 
mental situations. The correlations indicate marked consistency in 
the records obtained in tlic several settings. 

Regular subjects, as slioAvn in Tables 14 ami 15 show greater 
variability than do Relief cases, except in the Dinner setting. Rpgulnr 
girls arc the most variable and Ivdiet boys the least variable of the 
four groups. Regular girls and Relief girls are more vaviable than 
the corresponding groups of boys of approximately tlie same soefo- 
economic levels. 

In Table 16 arc given “Critical Ratios of the Differences between 
Specified Settings in the Number of Comprcliciisible Words per 10- 
Mitiute Period for the Groups Indicated." The cot relations involved 
in obtaining the critical ratios may be found in Appendix B, and tlic 
means, standard deviations, and standard errors of the means are 
given in Tables 14 and 15. 7Tc standard error of the mean was 
used as the mcasute of reliability and a critical ratio of 3,00 may 
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l)e taken as indicative of a truly significant difference, although one 
slightly less than this docs not necessarily indicate non-significancc. 
In giving comparisons of settings, the situation which has the larger 
mean will be mentioned first. 

In the self-comparisons of Regular boys in the several settings, all 
differences satisfy the criterion of sLatisticiil reliability and the smallest 
critical ratio is 6.40. The cnviroiimcnts which were the scenes of 
the greatest amounts of speech arc the first-named of each compari¬ 
son: Picture-Indoor; Picture-Dinner; Picture-Outdoor; Indoor- 
Diniier; Outdoor-Indoor; and Outdoor-Dinner. 

For Relief boys (Table 16), live completely reliable differences 

TABLE 16 

CiiiTicAL Ratios of the DiFFP-ar.NCEs IJmwp.CN SrEciFiEU SiirriNCs in the 
Numeer of Comfreuensidle Words Per 10-Minute Period for the 
Groups Indicated (Correlated Dijservaitons) 


Setting 

III. 

Piet. 

Din. 

Setting 

In. Piet. 

Din. 


Rcgulnr 

Soys 



Relief hoyfl 


Piet, 

12.27 



Piet 

5,16 


Din, 

6.40 

15,18 


Din. 

4.79 9.52 


Out. 

11.19 

7.92 

12.38 

Out 

3.12 2,73 

6.72 


Regular girls 



Relief girls 


Pi CL 

L92 



Piet. 

7.93 


Din. 

11,12 

12.14 


Din. 

+.32 12.25 


Out, 

13,92 

11.73 

18.99 

Out. 

4.63 4.59 

R.ll 


are the result of the self-comparisons of records in the four settings^ as 
follows: Picture-Indoor; Picture-Dinner; Outdoor-Indoor; Outdoor- 
Dinner; and Indoor-Dinner. Although it docs not indicate complete 
statistical reliability the critical ratio of 2.73 for the Picture-Outdoor 
settings indicates approximately 99.70 chances in 100 that the true 
difference is greater than zero. 

In the self-comparisons of Regular girls (Table 16) in the several 
settings only one difference, that for the Picture-Indoor settings, Is 
unreliable. Five of the six critical ratios are indicative of highly 
significant differences between the settings which have been compared, 
as follows: Outdoor-Dinner; Outdoor-Indoor; Outdoor-Picture; 
Indoor-Dinner; and Picture-Dinner. 

The amount of language used by Relief girls likewise varies from 
setting to setting. All differences are thoroughly reliable statistically, 
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and die larger means occur in tlic first-named settings in the following 
comparisons: Picture-Indoor; Picture-Dinner; Picture-Outdoor; 
Outdoor-Indoor; Outdooi-Dinncr; ami Indoor-Dinner. 

If the observations are treated ns if they are iincorrclatcd, tlic data 
in Table 16 are changed maTkeJly. For instance, for Regular hoys 
only the following three critical ratios satisfy tlic crltcrioii for statis¬ 
tical significance: Outdoor-Dinner; Plctiirc-Iudoor; and Picture- 
Dinner. For the Outdoor-Indoor and Picture-Outdoor comparisons 
the respective critical ratios of 2.20 and 2,18 indicate approximately 
98.6 chances in 100 of a true difference. For Relief boys, the treat¬ 
ment: oE the data as if uncon elated producc.s no significant differences 
between settings, whereas five resulted from the formula involving 
the correlations, The largest critical ratio, 2.69, occurs for the 
Picture-Dinner settings, and indicates about 99.7 chances in 100 that 
the difference is a true one. Regular girls with either procedure 
have five out of six critical ratios which indicate statistical reliability. 
When the correlated observations arc used, the critical ratios arc 
much larger, Treatment of the observations of the records of Relief 
girls as if they are uncorrclatcd reduces the numher of significant 
differences from six to one, the Picture-Dinner conipaiison. Plow- 
ever, the Outdoor-Dinner, and Picture-Indoor settings liavc respec¬ 
tive critical ratios of 2,15 and 2,51, indicating approximately 98.3 
and 99.4 chances in 100 that the true differences arc greater than 
^ero. 

In Table 17 may be found the critical ratios of the differences 
between settings for *'A11 Subjects.*' In this case the metliocl of 
computing the critical ratios was not the same as that employed in 
connection with the ratios given in Table 16, inasmuch ns the ratios 
for "All Subjects" (Table 17) arc not based upon a formula whicli 
involves the correlations between settings. UiuUnihtedly, the critical 
ratios for ^'All Subjects” would have been larger if the same pro¬ 
cedure as was used for the results in Table 16 had been followed. 
Even with the method which was employed, the critical ratios arc 
indicative of significant differences except in the ease of the Picture- 
Outdoor setting, and in that instance the result is zero. For three 
of the four individual groups the differences he tween these two 
settings (Picture-Outdoor) arc statistically reliable, Imt only in two 
instances were the records of the former significantly s\jperior to 
those in the Outdoor setting. For the combined groups of ^'All 
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Subjects'^ the larger means may be noted in tlie several comparisons, 
since the situation in which the greater amount of iangiiagc occurred 
will be given first: Outdoor-Indoor; Outdoor-Dinner; Indoor- 
Dinner; Picture-Indoor; and Picture-Dinner. 

From the data just described, It is clear that the four groups 
apparently are affected by diffei cnees in the immediate setting, as 
that term is described In the present investigation, or that changes 
in the amount of verbal behavior are concomitant with changes in 
the setting. Inasmucli as 22 of the 24 self-comparisons of specific 
groups, and five of tlie six comparisons for “All Subjects” in tlic 
several settings result in highl}^ significant differences, it seems rea¬ 
sonable to conclude that the factor of setting should be carefully 
controlled when securing samples for a study of the amount of 
comprehensible speech. Since reliable differences between settings 
occur, apparently it is advisable, if representative samples are desired, 
that tliey be secured in several different types of situation. If tliis is 
not possible the setting which is used should be described in detail 
and the limitations recognized. 

That the amount of comprehensible spoecli used in a given unit 
of time may be a function of the setting is an hypothesis for which 
ample evidence has been secured. The complex of factors composing 
the settings may fiinctran in a uriificd fashion, or it is possible that 
single variables in tlic si hint ions are responsihio for tljc differences 
that obtain. For the groups involved, under the conditions de¬ 
scribed, it appears that certain differences between settings may 
account for statistically significant differences in the output of com¬ 
prehensible speech, or that changes in the amount of vocalization 
are concomitant with changes in setting. 

3, Foriafiojis /Iccompatiyhjg DiffercMCCK in Socio-Econojnic Sfntiis 

or Sex 

Table 17 shows the “Critical Ratios of the Differences between 
Compared Groups in Mean Number of Comprehensible Words per 
I0-Mi]Uite Period, in the Settings Specified.” Critical ratios for 
group comparisons in Table 17 differ from those in Table 16 in that 
tlie former arc based upon iincorrelated observations, i/iasmuch as 
different groups arc being compared. Comparisons of the amount 
of language used by Regular and Relief l)oyi5 indicate statistically 
significant clift'crenccs only for records made in the Picture setting, 



68 


GKNETIC ESVCUOLOCiV ?kIONOr;KAl*II,S 


TAULE 17 


Criticai. Ratios or tiih Dii.t|'Iii!kci-.s Jli-rwu^N (’nMi'Ainm (luours in Milan 
NuxinKR or CoMi*KEiiKNsim-K Words Vvk lO-MiNiini 1 ’mviod, in tiik 
SiLrriNos xSi‘LCiriJiii 


Set¬ 



.Sel¬ 



ting 

Out. In. Din, 

Piet. All 

ling 

Om. III. Dill. Piet, 

All 


Rci^ular boys^ReJicf boys 

Kngulfir girlfj—Relief girls 


Out. 

2.77 


Out. 

7.27 


Jn. 

1.43 


In. 

4.61 


Dm. 

1.12 


niu. 

I.HO 


Piet. 


4.64 

Pin, 

2.50 


AW 


2.(56 

All 


4.31 


Regular boys—Reguf 

ar glrl-s 

Relief boys—Relief girls 


Out. 

A.94 


Out. 

2.G0 


In. 

5.41 


In. 

2.53 


Din. 

3.25 


Din, 

2.25 


Piet. 


1.33 

rio. 

3.67 


All 


4.40 

AU 


2.B3 


Regular boys—^Relief girl.*! 

Relief boys—Regular girls 


Out. 

0.23 


Out. 

9.S9 


In. 

1.00 


In. 

7.0i 


Dill. 

1.24 


Din. 

4.30 


Piet. 


1.14 

Piel. 

5.99 


All 


0.13 

All 


7.08 


All subjects 



HoyS’—Ciirk 


Out. 

- 3.82 7.30 

0.00 - 

All 


3.68 

In, 

3.73 

4.15 - 


Regular—Relief 


Din. 


7,99 - 

All 


3.58 


but the critical ratio of 2.77 for Outdoor records jjivcs approxiiiuiLcli' 
99.74 chances in 100 of a true difference. There is not a .si[^niricniit 
difference between tlic two groups when the)' are compared on tlie 
basis of the combined settings, although the critical ratio of 2.66 
indicates about 99-7 chances in 100 that a true difference exists. 
In this group comparison the socio-economic status differs and the 
sex factor is constant. 

When Regular girls and Regular boys are compared, the sneio- 
economic status being relatively constant and sex differing, llie Oiit- 
door^ Indoor, Dinner, and conihincd (All) records sliow significant 
diffcicnccs. In the Picture setting wliere language was elicited, if 
necessary, by questions, the critical ratio is winch means tltat 
tliere arc approximately 90 chances in 100 of a Lriio difference. 
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Regular girls used more words than did Regular boys in each of the 
four seLtiLigs. The experimenter observed that boys seemed to en¬ 
gage in more strenuous activity than girls. This possibly inhibited 
the language output, especially in the Outdoor settijig, and may have 
caused more errors in recording for boys. This statement is based, 
however, only upon casual obseivation and not upon careful activity 
records. 

The group comparisons show Relief girls and Regular boys to be 
more nearly alike than any groups in the number of words spoken 
per 10-minute period. The largest critical ratio, 1.2+, is for the 
Dinner setting, and the critical ratio for the combined settings is only 
0.13. The similarity between the two groups is particularly note¬ 
worthy since they differ both in sex and socio-economic status. 

The records of Regular and Relief girls, with a difference in 
socio-economic levels to be considered, show statistically significant 
differences for Outdoor and Indoor setLings, In tlicse situations the 
critical ratios arc 7.27 and 4.61, respectively. A critical ratio of 
2.50 in the Picture situation indicates approximately 99.4 chances in 
100 that the true difference is greater than /.cro. Regular girls have 
a larger amount of verbal behavior in all situations, and the critical 
ratio of 4.31 for the comhined settings indicates the existence of a 
reliable difference between the two groups. The ex [>c rim enter did 
not notice any difference in the amount of physical activity engaged 
in by these two groups, as was the case for boys, although some 
may have existed as a possible explanatory factor. 

It is of interest to observe the difference between Relief girls 
and Relief boys, groups of relatively the same socio-economic status, 
but differing in sex. Relief girls in eacli case used more language, 
but all critical ratios indicate unreliable differences except for the 
Picture setting. I-Iowever, the chances are 98-8 in 100, or greater, 
that the true differences are more than zero for comparisons made 
on the basis of the Outdoor, Indoor, and Dinner settings. For the 
combined settings the critical ratio is 2.83^ which gives approximately 
99,8 chances in 100 of the existence of a true difference in favor of 
Relief girls when compared with Relief boys. 

Tlie largest differences between any two groups arc tliosc resulting 
from comparisons of Regular girls and Relief boys. Regular girls 
are decidedly more talkative and all critical ratios indicate highly 
significant differences. For the combined settings the critical ratio 
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is 7,08. The (greatest difl'ci-cncc is for the Outdoor seltiji^?, in which 
Regular Rirls have an average of 75.13 words per 10-iniiinte period 
as compai-etl with 4-1.38 words for Relief boys, In tliis comparison 
of groups both sex and socio-economic diflCiTJlCCs are present, As 
previously stated in conncctinn willi anotlirr comparison, it appeared 
to the experimenter that boys tended to engage in more vigorous 
activity in die Outdoor setting and this may have reduced tlie lan¬ 
guage output and caused more errors in recording the speech of 
Relief boys, 

Are the combined groups of girts more talkative tluin I lie. two 
groups of boys? The critical ratio is 3.68 ('rahle 17), a figure 
which indicates a difference wliicli is statit^tically relialde, m favor 
of girls. This fact is worthy of note hcmisc of tlic conllicting fuul- 
iiigs on sex difference,s obtained by other inve.stigators, as mentioned 
previously. The differences between the two groups of girls and 
Relief boys are marked, there being five slgnificaut differences in the 
amount of language used in specific settings as compared with three 
such differences between settings from tlic comparison of the iwo 
groups of girls ami Regular boys. On tlie basis nf the cnmbineil 
settings (All), critical ratios indicate sigiii/icanl dilTerenccs wlieii 
Regular girls and Regular hoys arc compared, hut sliow a surpiising 
similarity, as revealed by a critical ratio of 0.13, between tiic recnuls 
of Relief girls and Regular boys. 

Arc the comhinccl groups of Regular subjects more lalkalive than 
the two groups of Relief eases? Tbe critical ratio of 3.58 (H’able 
17) is indicative of a difference which is statistically reliable, in 
favor of Regular subjects. As previously indicated in connection 
with sex differences, the superiority of Regular subjects is mucli 
clearer in comparison with Relief boys tiian Relief girls, 'J'lierc arc 
fwe significant differences between Regular subjects and Relief hoys 
in the amount of language used In the specific settings, and oiil\' two 
reliable differences between Regular subjects and Relief girls. 

It is of interest to observe the instances 'where sex differs and the 
socio-economic factor is relatively constant. This is true of Regular 
girls-Regular boys and the critical ratio is indicative of a truly 
significant diffcrcjice on the basis of the combined settings. A .similar 
type of grouping Is found for Relief girls-Relief boys, and tin: result.s 
indicate approximately 99.8 chances in 100 dial a tiue difference 
exists. 
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II is likewise impoitant to note the instances In which the socio¬ 
economic factor varies and the sex factor is constant, as for Regular 
boys-Rclief boys. Compansons made on the basis of tiie combined 
settings indicate about 99,7 chances in 100 that there is a difference 
greater than zero which is not due to chaiicc. A similar type of 
grouping is found for Regular givIs-Rclicf girls, and the differences 
between two of the four settings arc statistically reliable, as is also 
tlie critical ratio for the combined settings. 

Although both factors appear to be inlliiontial in specific com¬ 
parisons, the cffccls of sex and socio-economic status do not entirely 
explain the differences existent in the amount of verbal behavior. 
The findings are not eciually indicative of positive relationships. In 
this connection, the fact ^should be restated that tlie critical ratios 
for the comparisons in the combined settings of Regular girls-RcIicf 
boj^s, and Relief girls-Regiilar boys, witli sex ai]d socio-economic 
differences existent in both pairs, are 7.08 and 0.13, respectively. 
Neither sex nor socio-economic status can he regarded as the sole 
explanation of differences in vocal output when the comparisons of 
similar types of groupings result in s\ich contradictory findings. 

The experimenter found some evidence in the present study of the 
difference between socio-economic groups described by Gescll and 
Lord (30). In tlic present investigation the reduced vocal output 
was most cliaractcristic of Relief boy.s. It will be recalletli as stated 
in a previous cluiptcr, that the Relief cases came from homes of 
relatively low socio-economic status and, in addition, from homes 
wifi ell were especially affected by the depression. Several observers 
who saw the Nursery School with Relief and Regular subjects com¬ 
mented upon the difference in what Gcsell and Lord have termed 
"spontaneit}'.'* Altl)aiigh not all Relief subjects sliowed a lack of that 
attribute, the differences between specific cases of the two Socio¬ 
economic groups were noticeable. Relief children were more serious 
or ^'prosaic,in accordance with the findings of Markey (62, p, 130) 
wlio described the imaginative play of children from the lower eco¬ 
nomic groups as compared with that of the more fortunate levels. 
The Relief children in the present study often played that they were 
ironing, sweeping, boiling clothes, drawing water from the well, 
cooking, and the like. Obviously, these activities were imitiitive of 
home activities. The Regular subjects tended to be less serious in 
dramatic play and there was not as much imitation of those adult 
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Jictwitics whicK lire dussccl us itiuiiUiiL Siicli cliiiiJictciisLiLs of Rogu^ 
lav and Relief subjects may account for some of the cxjstintr language 
differences between the two groups, 

4. D Iff r re flees Jceomfi^inyiiif/ F arid f ions lit rJ//r 

Docs t!\c vocal output, stated in terms of tlic number of compre¬ 
hensible words spoken per 10-miiiute period vary with age? In 
Table 18, which is based upon the Outdoor-Indoor uniform records, 
may be found the distnbutioii hy age, fii'Dup, and sex, U1ie data arc 
confined to records of those settings since tlicy most nearly rescMiiblc 
those used by Smith (78), It will he observed that tlie Jiicaiis arc 
not identical with those of Tables 14 and 15, inasmuch as the data 
In Table 18 are based on age groups, ainl Tables 14 and 15 dis¬ 
regard age groupings, In each of the four groups ('Table JS)i 

TAI5LK IS 

Mean Number or CoMraBiirNsuii.r. Wnims Svokkn Puk IO-Minuiu Veiuod by 


A OK, 

Ojioui*, 

AND Sex 

, AND Rl'!iUJ/l’.S 

or SNrnu’.s 

Studv 

(HA.sriJ 

ON 



OUTDOOR-jNDOOR 

Usn 

•oriM Itr-coKiw) 



Oroup 


Hoys 



(.ii ris 



SiTiilh's 

(Mos.) 

Reg. 

Rcl. 

AM 


KH, 

All 

All 

dani 

30 

22.1 

14.6 

18.4 

27.4 

17.9 

22.7 

20.6 

19.7 

36 

37.7 

22.5 

30.J 

43.2 

35.3 

39.3 

3'1,7 

37.2 

M 

55.4 

37.2 

46.3 

61.7 

5U.7 

56.2 

51,3 

57,3 

48 

61.9 

45.5 

53.7 

78.4 

62,1 

70.3 

62.0 

66.7 

5+ 

74,6 

511.7 

66.7 

84.9 

75.2 

SO.l 

73.4 

69.2 

60 

50.4 

43,9 

47.2 

72.1 

64.6 

68,1 

57.8 

66.7 

verbal behavior shows an increase 
Relief girls of the 54 months' age 

with age, 
level linvc 

Regular girls and 
the best records of 


the four different groups, with 84.9 and 75*2 words per H)-minutc 
period, respectively. However, the record of Regular girls at 48 
months is superior to that just mentioned for Relief girls at 54 
months, At each age girls exceed boys in the amount of compre¬ 
hensible verbal behavior. The poorer sho^ving of the latter is due 
largely to the inferiov records of Relief boys rather tlian to those of 
Regular boys. At all ages Regular subjects surpass Relief subjects. 

The range of the means for Regular hoys is from 22,1 words per 
10-minute period at the 30 months' level to 74.6 words in that 
period of time fot the 54 months* age group. The range, 14,6 to 
58.7, is smaller for Relief boys at those age levels. Tlie mean for 
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Regular girJs is 27,4 words at 30 months and 84,9 words at 54 
non til s, while Relief girls average 17.9 and 75.2 words at those 
iges- Tile smaller records at 60 months may be due to an error in 
sampling, since ^hcrc is a relatively small number of cases at that 
age level. In addition^ it should be stated that usually not more 
than one or two children of that age group chnneed to be in attend¬ 
ance at the Nursery School during a quarter. For a short time, 
attendance of children over 60 months of age was permitted but 
not encouraged, and the practice soon was entirely discontinued. It 
is possible that the lack of playmates of the same age, as well as other 
factors, may have influenced the reduction in verbal behavior for 
subjects of that age level. 

The combined records of the four groups show a gradual increase 
in the amount of comprehensible vocalization per 10-rainute period 
with increase in age, except at the 60 months' level. SmitJi (78, 
p. 17) used 124 records of 88 different children and observed eacli 
subject for an hour during a play period with other cliildren. She 
(78, p, 27) concluded that ^'thc average total number of words 
per hour increased with age.'* Smith's results, reduced to the num¬ 
ber of words per 10-mlmitc period, arc given In Table 18, In con¬ 
nection with those of the present study. The subjects varied in 
number from 16 to 23 at the age levels used. It will be seen that 
the records of her eases somewliat excel those of tlic present investi¬ 
gation at four of the six age levels, and fa two instances t/ie means 
for the present study are larger. However, the differences between 
the means aie relatively small at all ages, although the method of 
grouping the subjects ior age levels was not identical in the two 
studies. 

5. Dijf(;yences Accompanying f'^driciUons in IntelUijence 

The present study indicates that significant differences exist be¬ 
tween the amounts of comprehensible language of certain socio¬ 
economic groups when group comparisons arc made. These groups 
differ in intelligence as measured by the Merrlll-Paimer Scale of 
Mental Tests (82). The comparisons, based on the critical ratios 
for tile combined settings, will be found with the percentile ranks 
in Table 19. It should be noted that Regular subjects, with a 
percentile ranking of 70, surpass Relief subjects who have a mean 
percentile ranidng of 46, and the difference is statistically reliable. 
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TAJJLLv 19 

Pi'RcrNTTJU Ranks OnTAiNM-i) on Thf \\n’}\lUl\\\mcr Hcnie of Mrtttnl Tests, 
Mkai^s for riiK Groups, and Ckiticai, Raj ios or Tiui Dim i iirNciJs 
IlijTWEiiN Groups for Numiier of GoMi'iu'iniNsiiii.i: Wouns 
lO-MiNUTii Pruion*' 


Groups 

couipaieil 

Wordh per 
ten miiuires 

BurceiKik 

laiiks 

Giiliciil 

I'UtioH 

Regulfir—Relief 

53.84 

+3.(i5 

70 

•16 

3.53 

Gills — iJoys 

5I-.02 

-n.47 

58 

58 

3,68 

Reg. B.—'Rcl. li. 

■16.91 

40,02 

69 

46 

2.66 

Reg. G.—Reg. II. 

60.77 

46.91 

71 

69 

4.40 

Reg. G.—Rel, CJ. 

60.77 

47.27 

71 

45 

4.31 

Itel. G,—Rel. H. 

+7.27 

4 0.02 

45 

46 

2.83 

Rel. 0.—Reg. B. 

A7.27 

46.91 

45 

69 

0.13 

Reg. G,—Rel. n. 

60.77 

4 0.02 

71 

46 

7.08 


*In naming the Kroiip** ami in Mating means anil lU’ioeiiUlu I'anks, the 
results of the siiiierior Ri'oup arc plvcn first. 


Likewise, sipnificaiU oi' ncnrlj^ sif^iiificant (liffcrciiccs occur wlicn 
Regular bo 3 ^s-Relief boys, and Regular girls'Rolicf Iniys arc com¬ 
pared, tile percentile ranks being 69-46, and 71-46, rcsimctivoly, 
However, a statistically insignificant dirfcrcncc results when Relief 
girls and Regular boys, with percentile ranks of 45 and 69, are com¬ 
pared. Ac til a 11)^ Relief girls slightly surpass Regular hiws in the 
amount of comprehensible voyIvaI behavior. In addition. It slumld be 
noted that reliable differences occur for groups having I he same, or 
practicnlly the same, percentile ranks, as in the coiiipaiison of Girls- 
Boys, and Regular glrls-Rcgular hoys. 

6. Differences /Iccoinpnuyin^ Fnria/lotts In Ntnnfter af Sl/*linr/s 

The only child has been thought by some authorities m occupy a 
fortunate position, with greater op port unity for adult contacts and 
thevefavc more chance to learn language. Otl\cr writers consider 
the only child to be handicapped by the lack of siblings. 'Fhe findings 
of Goodenough (32) and Davis (18) on tin’s suliject have been 
cited earlier. Goodenough and Leahy (35) found that “ofily chil¬ 
dren in the kindergarten groups are rated as more aggL‘cs">ivc and 
more self-confident" than any of the other subjects, I'hcy are also 
^‘highly grcgarioiis in their social interests." Since cuie would 
expect these traits to correlate positively witli the amount of language 
used, it is of interest to observe the percentage of only children in 
the several groups. The criterion of an only cliild in the present 
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study is a. record of no siblings less than 15 years of age at the 
time of the language recording. The incidence of only children 
in the foui' groups is as follows: Regular boys, 55 per cent; Regular 
girls, 53 per cent; Relief boys, 10 per cent; and Relief girls, six per 
cent. Regular subjects, with far greater numbers of only children 
in their groups, are significantly superior to Relief subjects in number 
cf words spoken. It cannot be said, however, that the fact of being 
an only child is in itself an important cause of language superiority. 
Again, the close resemblance between the records of Regular boys and 
Relief girls, two groups whose records of ‘^onliness’* were 55 per cent 
and six per cent, respectively, must be considered. Regular girls arc 
significantly superior to Regular boys in amount of language spoken, 
yet they have almost the same records far “oiilincss." Relief girls 
markedly surpass Relief boys in vocal output, the critical ratio of 
2.83 indicating approximately 99.8 chances in 100 of a true differ¬ 
ence, yet the incidence of only children is very similar in the two 
groups. 

The number of siblings presents a similar problem worthy of men¬ 
tion when studying verbal behavior. The four groups had the follow¬ 
ing records of siblings who were less than 15 years of age at the time 
of the language iccordlng for a specific subject: Regular boys, 12; 
Regular girls, 9; Relief boys, 31; and Relief girls, 23. Relief sub¬ 
jects, with many more siblings, arc significantly ijrfcrior in compre¬ 
hensible verbal output Again, however, it should be noted that the 
speech records of Relief girls-Rcgiilar boys are very similar although 
they have totals of 23 and 12 siblings, respectively. Also should be 
mentioned the statistically reliable difference between Regular girls- 
Rcgular boys, groups having a similar number of siblings per cldld. 
This factor may affect the amount of language to some extent, but in 
the present investigation its possible influence is not consistent, 

7, Difference^ Accompanying Variaticji hi Other Factors 

The most untrsuai problem at any age level was that of a Relief 
boy in the 42 months age group. The case is of interest inasmuch 
as liis was the most serious instance of maladjustment encountered 
over a five-)Tar period in tiie Nurserj^ SciiooJ. Six jnonths jjrior 
to tile making of his language records, observers who watched him 
closely reported that during two hours of daily observation for a week 
he had not spoken a word or used any vocal expressions. Occa- 
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sional shaking of the head was noted, but no other gestures. Less 
careful observation at other times also indicated refusal or inability 
to use language. Every effort was made to help the clu'ld to adjust, 
and the members of the staff and the student nhservers cooperated 
to develop Ills language, His improvement in willingness and ability 
to speak was slow, and was associated with increased ability to play 
with other children. Ai\ achievement of eight words per 10-miniitc 
period after approximately six months was particularly coiTiniciulablc 
in his case, although still far below the average, which was 37,2 
words (Table 18), for his age and socio-economic group. 

There arc marked individiial differences in the amount of language 
used. Certain variations occur which apparently arc induenced by, 
but may merely be the concomitanls of, changes in setting, age, sex, 
socio-economic status, and number of siblings. Diflcrcnces due to 
emotional factors also appear to be important. Unless evidence wbicli 
is not now available is presented, it may be assumed that individuals 
are distributed somewhat according to tlic normal probability curve 
in the amount of vocalization. The implications of such an assump¬ 
tion have been clearly stated by Edwards (2*f). JudgiueiUs based 
on extreme eases in which unusual records of verbal behavior are 
regarded as typical are to be avoided. 

C. Summary 

1. The reliability cocllicicnts, obtained by correlating the odd- 
cven-mimbcred records of the amount of coinpreliensihle language 
used Ill the uniform Outdoor and Indoor settings, are .84d:,019, or 
higher, for the several age groups. 

2. Correlations between any two of the settings arc .90 or more, 
indicating a liigh degree of consistency in tiic amount of verbal 
behavior recorded for the subjects in the four settings. 

3. The compichciisiblc words spoken per lO-inimitc period in the 
combined settings arc as follows for Regular boys, Relief boys, Regu¬ 
lar girls, and Relief girls, respectively: 46.91, 40.02, 60.77, and 
47.27. 

4. The amount of comprehensible speech shows variations which 
apparently arc concomitant with changes in setting, as follows: 

(^)- Of the 24 scILcomparisons of specific groups in the sev¬ 
eral settings 22 result is highly significant differences. 

(/»)■ Of the six self-comparisons in the several settings for 
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“All Subjects” as a connbinccl group, five result in completely reliable 
differences. These facts indicate the need for controlling the factor 
of setting when securing language samples. 

5. The amount of comprehensible speech shows variations which 
apparently arc concomitant with changes in socio-economic status or 
difference in sex, as follows; 

Ui). Girls arc superior to bo)^s, and Regular subjects to Re¬ 
lief xsubjects, the differences being statistically reliable. 

(b). Where sex differs and the socio-economic factor is rela¬ 
tively constant, or where the socio-economic status differs and the 
sex factor is constant, the differences between groups arc completely 
reliable, or closely approach statistical significance. However, the 
results are not consistent when both sex and socio-economic differences 
are present in the comparisons. 

6. The amount of compichensiblc speech shows variations wliich 
apparently nrc concomitant with changes in age, as follows: 

(^). With increase m age the amount of speech increases, up 
to the age level of 60 montlis. At all ages girls excel boj's, and 
Regular subjects excel Relief subjects. Relief boys have the smallest 
records at all age levels. 

7. The amount of comprehensible speech shows variations whicli 
apparently are concomitant with differences in intelligence or varia¬ 
tions in the number of siblings, as follows; 

f//), a percentile rank oi 70, dre sig¬ 

nificantly superior to Relief subjects whose percentile rank is 46. 
However, there are several inconsistencies from other group com¬ 
parisons which indicate that intelligence as a possible causal factor 
docs not exert a uniform influence in all instances. 

(b). Regular groups, composed of a much larger group of only 
children and having few siblings as compared with Relief subjects, 
significantly surpass the latter in verbal behavior. Nevertheless^ the 
inconsistencies which may be noted from a study of other group 
comparisons indicate that sibling incidence as a possible causal factor 
does not exert a uniform influence in all instances. 

8. Individual records reveal that certain variations in the amount 
of language may be attributed to, or be concomitant with, serious 
maladjustments. 




V, PARTS or SPEECH 
A. Related Studies 
1. Difficulties Involved 

Jespcrscn (45, p. 66) stated that In working with linguistic sub¬ 
jects "it is iiecessarj" to have names for the various classes into 
which words fall naturally, and which are generally, but not very 
felicitously, called of speech.’ " This expression is used, llicre- 

forc, in accordance with his terminology. 

The classification of cliildren’s language into the conventional 
forms of granimav has been attempted by various investigators al¬ 
though difficulties and differences of opinion arc numerous. Repre¬ 
sentative of one viewpoint is the statement by Mai'kcy (63, p. 84) 
that "any such classification of a child’s speech into the conventional 
forms of grammar is bound to he forced,” Dewey (21) believed 
til at the "psychological classification is to class tlic word according 
to what it means to a child, not to the adult with his grammatical 
forms all differentiated.” McCarthy (57, p. 126) analyzed the 
general problem into specific problems, as follows: "The question of 
the part of speech under which the single-word sentence is to be 
classified, the problem of tlie inclusion of variants of words, the use 
of the total number of words or simply of tlic number of different 
words used—all make material of this sort elusive.” 

Further disagreements arc reflected when the actual classifications 
of the parts of speccli arc examined. As stated in a previous chapter, 
many of the divergencies in results are due to the different definitions 
for the parts of speech lie Id by aiitlioritics on grammar. 

Inasmuch as the reader who has not made a study of the field may 
not be cognizant of the differences involved, attention is called to the 
fact that counts based upon the number of different wordi^ used and 
counts based upon the total number of words used may give quite 
different results. McCarthy (57, pp. 114 and 118) and Zyve (92) 
classified data according to the two methods. Numerous vocabulary 
studies are available, but they will merely be mentioned licrc since 
the present investigation treats only the total number of words used 
by t)ie subjects. Ba tern an (4) gave the vocabulary count for his two 
cliildrcn. Mateer (64) summarized several earlier studies. Waddle 
(86, p. 167) tabulated the findings from 46 investigations. Drever 
(22) presented the data for three subjects. Tracy and Stimpfl (84) 
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gave tables of the vocabularies of 12 cliildicji, (fiant (d6) sum 
marized nuincroiiii vocabulary studies. Dcscofiidres (20) g[ivc sep¬ 
arate norms for children of the upper and lower occui>attrina[ groups 
!n connection with her vncabiiliiry stiidVi Horn (.1^) niiulo a thoN 
ougli investigation of the most common words in the sjinkcii vocabu¬ 
lary of preschool children, including subjects in the sixth year. 
Williams and McFarland (91) discussed various aspects of vucfibu- 
Urj^ development in connection with /V Riiusian of ifif Smith 
Vocabiilfiry Test [or Preschool Children. M,wy of the references 
indicated for tlie study of the total nuniber of words also give data 
for the number of different words. 

2. Sex D iIfcretires 

In studying the total number of words used, McCarthy (57, p. 
114) found that the gicatcst differences between the sexes occurred 
at the earliest age levels, 18 and 24 months. 1 )il’fL'ieiices thereafter 
were usually very small, At 18 months, girls excelled Ixiys in nouns 
by approximately eight per cent. l\4cCartliy stated that at this age 
til is relationship probably indicates a more advanced stage for the 
girls than for the boys.” Also, girls used more adjectives and ad¬ 
verbs than did boys at the two early levels, (nils began tlic use 
of conjunctions before boys, but the latter surpassed in the use 
of interjections, especially in the first age gioup. 

Stern (81, p, J54) beifeved that ''the tjujck reaction to lehat has 
been heard with corresponding utterances is, in prupfirliou, most fre¬ 
quently found in girls, whilst the longer storing up of impressions 
and only indirect imitation is more common in boys.” He (81, p. 
161) also noted a tendency for the language of bo5fs to sliow more 
spontaneity, remarking that "effervescing self creations” or "clumsy 
originality” scarcely ever seemed to occur in girls. 

Davis (16, p. 117), using subjects of five and one-half, six and 
one-half, and nine and one-half years of age, found that the use of 
personal pronouns was greater for girls than for hoys and llic use 
of conjunctions was slightly greater for girls. 

3. Socio-Economic Dijjeirnccs 

A restricted environment, which may he as.sumed to be more cliar- 
actcristic of the child from the lower occiipaLional groups tlian of 
the child from the more favored classes, was considered by Drever 
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(22, p. 102) to cause a decrease in the incidence of nouns. Mc¬ 
Carthy (57, p. 123) tested the hypothesis by investigating the parts 
of speech used by the upper and lower occupational groups. Her 
data indicated a larger proportion of nouns and adjectives occurring 
in the language of the latter subjects, Tlic upper group surpfisscd 
the lower, particularly in verbs and pronouns, and with smaller 
differences, in adverbs and conjunctions* 

Van Alstyne (85, p, 57) suggested the possibility that vocabulary 
was sliglitly more related to environinental factors than were intel¬ 
ligence test scores. She found the correlation between vocabulary 
and environmental factors to be .70±.0+, and the correlation be¬ 
tween intelligence test scores and environmental factors to be 

.61±.05* 

4. Differences in Settiiii^ 

Boyd (8) indicated tliat the "child uses different words and 
frames different kinds of sentences with every clmiige in environ- 
ineiit." Davis (16, p. 108) found a similarity of responses in a 
setting thiit was carefully standardized. She reported that the 
"first two records yielded 204 different words, and throughout the 
analysis it was found that these recurred with astonishing frequency.** 
Nice (70) noted the effect of setting and observed that tlie situation 
of preschool and day-nurscry children evidently was a very different 
one from tltat of a child with her parents, judging from her results 
and from those of other investigators. 

In the section on Number of IVords Spoken several studies indi¬ 
cating differences in the vocal output in different settings were cited. 
Particulardy, the findings of Nice (67), Ellesor (25), and Mattson, 
as reported by Markey (63), should be recalled- These writers 
noted the varying amounts of verbal behavior in different situations, 
but they did not investigate the possible effects upon the parts of 
speech. 

McCarthy (56) obtained indirect evidence of the change in the type 
of words in a comparison of the responses of 31 children on the play¬ 
ground and in the experimental room with an adult. The emo¬ 
tionally-toned responses represented approximately nine per cent of 
all the responses in the latter setting, but 33 per cent of the remarks 
on the playground. This type of response included wishes, requests, 
tlTreats, and commands, and would involve an increase in the inci¬ 
dence of verbs. 
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Smith (79, p. 188) called attention to the hif^li inciacnce of qiics^ 
tions and answers in McCarthy's siluatinn in wliich the child was 
with acliiks, She al^o .noted in her own study the lu^Uer fi-e(iv\cney 
of imperatives on the pbiyKroiiiul, hut ninie evidence of Conjieclcd 
discourse and narration when the child was with j;rown-iips. The 
effect of the two types of situation uiK>n ilie parts of speech was 
not spedlically investigated, however, by McCarthy nr by Smith. 

5. /Jf/r Difffrvfurs 

It is an accepted fact that the use of appropriate pictures may 
stimiilatc responses wliich show age differences. Ihiiet used this type 
of situation as one of his tests nf Intelligence, and I'cnnan (83) 
utilized it in the SlaJiford Revision. Rinel considered the child of 
three or four years as being in the “identification*’ stage when pre¬ 
sented with such stimuli. Terimn (83, p. 146) stated that ^descrip¬ 
tion is raiely encountered hcfoi'c live j^curs, and inteipretallon rarely 
before nine or ten/' Tlie same picLures wlien used ul years seven 
and twelve are expected to elicit description ami interprctatioti, re¬ 
spectively. Stern (81, p, 206) regarded the tliinl year as the '‘sub¬ 
stance stage,” and the seventh year as the actum stage/^ Apparently, 
the (fiflferent types of responses nt the several age levels would in¬ 
volve differences in the parts of speech, the “Idcnti/ication’* stage 
being associated especially with a high incidence of lumns. 

Nice (69) emphasized changes in language with age, hasing licr 
observations mainly upon a thousand or more words ccdlected for 
her daughters at 30 months and at the ages of three, four, five, 
eight, and tea years. She stated that ‘hnnst children at 30 months 
are in the shovt-sentence stage.” At that time there is a “pre¬ 
ponderance of nouns, a lack of articles, auxiliary and copidative verbs, 
prepositions, and conj-unctions] the same is true ot the short .seiiiencc 
to a lesser degree." The established sentence she (uuud to Lie charac¬ 
terized by “a greater definiteness and complexity as Is shown by the 
increasing use of these relational wonls that were hirgcdy lacking 
before/' She estimated that "at three years perhaps lialf the children 
have passed into the established sentence stage, and only tliose re¬ 
tarded in speech have not attained it by four.” 

6. Sumrfiflry of Fiiidlifi^s from Six Relaicd Studies 
In Table 20 is given a summary of the findings of six investigators 
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who reported the per cent of each part of speech used by preschool 
subjects* Boyd (8) obtained 1,250 imsclectcd sentences near the 
birthcla 3 ^s of his daughter for ages two through eight He also 
gathered 100 conversational sentences from each of ten men and eight 
women novelists. Day (19) studied 80 pairs of twins and followed 
l\dcCarthy’s technique of showing toys and pictures to the child. 
Using this procedure, she obtained 50 responses for each subject. 
As shown in Table 20, there were 40 subjects at each age. Inas¬ 
much as a table with exact percentages was not given in Day^s report 
of her findings, the data in Table 20 represent estimates based on 
Figure 7 of Day's investigation. McCarthy (57, p. 33) used 140 
subjects and obtained n record of 50 remarks while the child was 
being shown toys or pictures. In this study she used subjects so 
selected that the age groups were representative of the percentages 
of the various occupations in the localit5\ Kirkpatrick (52, p. 52) 
gave the percentages for one child as secured ^Muring an hour or more 
taken at regular intervals during the ages of two and four." Nice 
(67) recorded an hour's conversation for her daughters at ages tiu'ccj 
four, and five. She had found that "with the total words, one hour 
gives a good prophecy of the all day conversation." Smith (79) used 
220 subjects for whom 305 records were obtained. The records of 
cases more than 65 months of age arc omitted from Table 20. From 
most of the subjects one hour of spontaneous conversation was secured, 
the records being made by the experimenter without questioning the 
subjects. In Smith’s investigation the age classification of 18 months, 
for instance, includes subjects of 18-29 months, inclusive. It should 
be noted that the age groupings arc not the same in the several studies, 
and not in all eases were the records obtained near the birthdays of 
the subjects. In making comparisons, the observer should recognize 
this difference as well as the variations in method of securing the data. 

Since eminent grammarians do not agree on the problem of classi- 
f^dng parts of speech, and psj^chologists probably are influenced by 
authoiities who hold opinions which arc at vaiiaiicc, it is to be 
expected that studies of language development will show different 
results due to this factor. The fact that different grammars may 
have been used as the guides to classification should be considered 
in comparing such data as arc found in Table 20. Nice (69, p. 243) 
recognized the variations in results which apparently could be at¬ 
tributed to this cause. She noticed that Boyd (7), who enumerates 
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the words occurring as the various parts of speech, regarded posses¬ 
sive pronouns and nouns in apposition as adjectives, whereas she 
coiisicleied the former as pronouns and the hitter as Jioiins. She 
also indicated that according to her authority, the Century Dir- 
tkijfiry, he classified certain words as conjunctions which she regarded 
as different parts of speech. Boyd, therefore, had more adjectives 
and conjunctions than did Nice, and the latter recorded more pro¬ 
nouns. As shown in Table 20, Boyd classified as adjectives 17.4 
per cent at 36 months while Nice recorded 9.3 per cent nt that age. 
At the same age level the respective percentages for projiouns were 
15.8 and 22.3. 

Tlie valuable studies by JMcCarth.v and Smit)} have relatively large 
niimhers of subjects and, therefore, afford an important opportunity 
for comparison, Smith (78, p. 16) states concerning the authority 
for her work: '‘Tlie classification of words used into parts of speech 
followed the usual grammatical rules, Webster's dictionary heiJig 
the criterion in ease of doubt.” The writer is indebted to Dr. R'lc- 
Ciirthy for a statement which is quite similar to that just quoted, 
except for the fact that Webster's Collegwie Dictioiutry was con¬ 
sulted when confusion occurred. 

The studies hy Smith and llcCarthy differ as to the proportions 
of adjectives, with which articles have been combined in Table 20. 
At the ages of 18, 30, and 42 months, with McCarthy’s age groups 
combined to make them more comparable to Smith's, tlic proportions 
of adjectives range, respectively, from 10,0 to 15.2 and from 5.0 to 
11.0. It is probable that the “/niscellaueous" classification used by 
McCarthy and Day includes some words which were chissified by 
other investigators as adjectives, and some which were regarded as 
adverbs, In the case of McCarthy’s data these figures would add 
only one or two per cent, but for Day’s material tliey would give 
from 8,5 to 12.5 per cent to be added to other classifications. 

Comparisons of adverbs, using the ages previously indicated, result 
in differences of 5.1 to 10.5 per cent. The larger proportions of 
nouns found in McCarthy’s data, 44.3 per cent as compared with 
28 per cent for the group of 18-29 months, may be partly the result 
of the experimental procedure, I'he use of pictures and toys, and 
the employing of questions to elicit responses if they were not s])on- 
taneous, may have stimulated enumeration in McCarthy’s investiga¬ 
tion. It will be noted that the most marked differences in the pro- 
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partions of nouns occur at the lower levels wlicre nimiing of 
objects [f; particularly characteristic. ^ 

Since similiw techniques in secvvviup; uud clust^lfyin^i; tlivUi ^Ycve 
employed by McCarthy and Day, it appears that difiereiices in the 
subjects or jii the f^i’animntical classification may account for the 
major part of the differences hetwecEi tlic iuvesti^;ati(Mis. These 
arc fjreatest for the adjectlveSj adverbs, intrrjeetions, and jniscellanc- 
ous classifications. As previously stated^ Day's suhjccts were 8(1 p^irs 
of t\vin§. 

A study of Table 20 will indicate that the foilowinK facts may 
be stated concerning the several studies: 

1. As age increased naims dccieasccK 'Hie decrease was mo&t 
rapid at tlic early age levels. Although 50 per cent of the words 
were nouns at 18 months (AlcCnrthy), the propoilion at 30 months 
was 25.S per cent, and at 54 nwnths it was only IQ3 per cent, TUm 
trend was distinctly toward the proportions of nouns uscul hy adults, 
Boyd found for the novelists tliat approxiiualely 15 or 10 per cent 
of the words were nouns. The Investigations lnvolvi(\g a carefully 
controlled procedure in a restricted setting (McCarthy and Day) 
had somewhat larger proportions of nouns than did oilier studies. 

2. Especially in the studies with subjects of 18 and 24 mouths 
of age, tiiere ivas clearly demonstrated :i tendency for pronouns to 
occur in larger proportions in the higher ago levels, the most rapid 
rise in the curve being In the early stages, This also vepvcseutcd a 
tendency toward the language of adults, although sevtU'al of the 
studies indicated that the pronouns used by the older children ex¬ 
ceeded the percentages used hy the novelists, DvfCevences in interpre^ 
tation of pronouns because of divergent view's of granimarians un¬ 
doubtedly account for some of the variiUioiis in the prnporlions of 
pronouns, 

3. Adjectives, including articles, showed an increase with age 
in most of the investigations. Again, the trend was toward the pat¬ 
tern of adult language, as indicated by the proportions of the parts 
of speech. The proportions of adjectives found in the several inves¬ 
tigations differ greatly. Again, differences in opinion as to what con¬ 
stitutes an adjective may explain many of the divergencies in ilw 
findings, 

4. Verbs tended to increase with age, the greatest ijicrcasc oc¬ 
curring at the early montlis. For the prc^luml v^uhjvcts of the ripper 
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age groups the proportions of verbs in several studies were higher 
than those for the adult groups. 

5. Adverbs showed no marked change with age in Day*s and 
McCarthy's studies, but a decrease occurred in Boyd's, Nicc*s, and 
Smitirs investigations. In Boyd's and Day’s studies the subjects at 
almost all ages tended to resemble the adults in regard to the propor¬ 
tion of adverbs used. 

6. The proportion of prepositions used by j'oungei* subjects was 
much smaller than that for older subjects in most of the studies. 
None of the preschool groups reached the adult stage in use of this 
part of speed). 

7. The proportion of conjunctions increased with age, although 
progress as indicated by some investigations was irregular. None of 
the groups attiiined the adult level in regard to the proportion of 
conjunctions. 

8. In the studies which were based upon large groups of subjects 
the proportion of interjections sliowed a sharp decrease with age. 
The trend was toward the percentage found in adult usage. 

Several siminiaj’lzing statements in regard to Table 20 should be 
made. It was not unusual for the proportions of verbs and pronouns 
to excel the proportion of nouns after the third year. In several 
studies, approximately half of the child’s language was made up of 
verbs and pronouns at tlic upper preschool age levels. At these ages 
tlie verbal bcliavior of tlic subjects was cliai-acterlzcd by action words 
(verbs) and personal symbols, inasmuch as most of the pronouns vvere 
classified as personal pronouns. This is in accordance with Markey’s 
(63, p. 86) observation. It was charactciistic of most of the studies 
that the proportions of the parts of speech cliangcd most rapidly 
before the age of three, and after that age the rate of change tended 
to be slower. The ‘Mearth of prepositions, conjunctions, articles, 
and auxiliary verbs" as emphasized by Boyd (8) was outstanding 
at the early age levels. The proportions of nouns and interjections 
decreased with age, but verbs, pronouns, adjectives, prepositions, and 
conjunctions usually showed an increase with age. The proportions 
of the parts of speech were characterized by rather large amounts of 
variation from investigation to investigation, probably clue in part 
to the fact that different grammars were used as the bases of 
classification. 



TABLE 21 

Mean Per Cent of Each Part of Speech by G amd Sex (Based on the Total Number of 

C^MPREHCNStBLE WORDS USED IN +44 HoCTRS,’^ OUTDO 'R ReCGROS- PRE^DOMiNATISC) 

rr Gtoud Sex Nouns Pron. Art. Verbs AdvA* Conj. Prep, Ad;. InSii.*' lorerj. 
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B. Analysis oi- Data 
1. Proportion of Knrh P^irt of flpcccii 

As stated m a picvimis chapter, rccdnls cavevin^ 80 miimU’-s o{ 
verbal bePmvior per subject were obtained in addition lo the 280 
minutes per child composing tlic uiiifonn records, Table 21 is based 
upoi\ the 360 minutes of observation for each of the 74 subjects, a 
total of 444 hours. The uniform and miscellaneous records are com¬ 
bined for this portion of tlic iiiveslif^atlon, and the material differs 
from the discussion of the parts of speech in other parts of the study 
in the following respects. Tlie four settings do not have equal weiglit 
in this treatment of the data, as they do where only the \mifovm 
records are used, Since the Outdoor records are the most iiunicrous, 
they have the predominant influence in this part of the investigation. 
In Table 21, the age groups arc equally rcpreseutecl in the group 
means, althoiigJi the groups arc not composed of the same mini hers 
of subjects. In tills portion of the study, percentages are the basis 
of discussion, whereas the discussion of the records which will accom-' 
pany the tables sliowing the critical ratios will he based upon the 
actual incidence of the parts of speech in verbal heliavlor. 

Since the group at 60 months apparently was not repn:■tentative, 
and because of the small number composing it, the means are given 
for ages 30 to 60 months as well as for ages 30 to 65 months. Dis¬ 
cussion of Table 21 will involve certain comparisons with 'Fable 20 
in which were given tlic results of several other investigations. In 
the present studjs tlic following points should he noted: 

(i, Nou/if. In accordance with the findings of otiicr studies, there 
is a decrease in the proportion of nouns witli an Increase In age. Tlic 
mean at 30 months is 17.9 per cent, and at 54 months it is 13,4 per 
cent. The group at 60 months is small, and the rise to 16.6 per cent 
probably shovilj not be regarded as significant, The percentage of 
nouns is smaller than that found by McCarthy and Day (Table 20), 
but it will be recalled that they followed a procedure which involved 
a setting sirnikr to the Picture situation of the present study, where¬ 
as the largest proportion of the records for Table 21 rvas made in 
the Outdoor situation, llie proportion of nouns is soiiiewluit simi¬ 
lar to tile percentages foiiiul by Boyd, Nice, and Smith (Tabic 20). 
The two former used many settings, and the last-named used both 
outdoor play with children and indoor play involving contact witli 
adults, in securing her records. 
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In the present 5 tu(ly> Relief subjects have a somewhat larger pro¬ 
portion of nouns than Regular subjects. McCaitliy (57, p. 123) 
states concerning her results that "nouns are a liiglicr percentage of 
the total number of words used by the children of this study who 
belong to the lower occupational group." RlcCarthy regards vi 
smaller proportion of nouns in the older subjects as an indication 
of "a higher stage of linguistic dovelopment," In accordance with 
this statement, girls in the j) re sent stud}^ arc slightly superior to boys. 
Observation reveals, however, that Regular girls, Regular boys, and 
Relief girls have similar records, and all are superior to Relief boys. 
It is, dicrcforc, Relief boys who arc largely responsible for the 
greater proportion of nouns for Relief subjects and for boys as a 
group. For the combined groups, nouns constitute 16 per cent of the 
cojnprehensible words used in 444 hours. 

Pronouns. Inasmuch as the present study includes no subjects 
less, til an 30 months of age, the increase in pronouns whicli Is observed 

the early age levels iji Table 20 is not characteristic of Table 21. 
Ill the present investigation, pronouns maintain approximately the 
same proportion at all ages from 30 to 65 months, the mean for all 
ages being 25-8 per cent. The percentages arc larger tJnin tliose in 
some Studies, the results more nearly resembling those of Nice and 
Smith (Table 20) than those given by other investigators. It will be 
recalled tJiat the present stiic))r is based upon Jespersen's (45) view¬ 
point, and lie classifies as pronouns certain words which arc regarded 
as other parts of speech by some authorilies. This point has been 
discussed in a previous cJiapter and is an important fact for con¬ 
sideration in comparisons of investigations. Probably some of the 
differences in the findings are explicable on the basis of the divergent 
views concerning graminar. TJiat tlie differences ai’c not greater 
may be due to ihc predominance of such pronouns as 1^ me, yon, he, 
she, and it, concerning the classification of which tliei-e is not much 
dispute. 

In the present study of the proportions of pronouns used, the 
differences between the sexes and between the socio-economic groups 
are I’eiy small. 

c. Articles, Articles increase from 1.2 per cent at 30 niniitlis of 
age to 3.S per cent at 60 months, the mean for all ages being 2.4 per 
cent. Girls are superior to hoys in the use of articles, and Regular 
subjects somewhat surpass Relief subjects. Relief boys use the fewest 
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articles when compared with other Kioiips^ tlic inferiority being 
greatcs.t at 30 and 60 months. The superiority of girls in the pro¬ 
portion of articles used is especially noticeable at the earlier ages 
and at 54 months. 

(L Vevbs^ Since no cases less than 30 innntiis of age arc includcdj 
an increase in verbs as observed in some of the investigations reiiortcd 
in Table 20 is not noted in the present study. The proportions are 
quite similar to those obtained by Smith, and they do not differ 
greatly from those noted in the other studies. When the percentage 
of infinitives is added to the proportion of verbs the icsnlts most 
nearly resemble those of ffoyd, Kirkpatrick, and Nice. 'Tlic per¬ 
centage for tlic combined group is 29.2 per cent. Without the 
addition of infinitives, verbs compose 25.8 per cent of the cornpre- 
hcnsiblc verbal behavior of the subjects in the present study. 

i\ Adverbs, The records of adveifis change little with age until 
54 months when there is an increuse. Ciioup differences arc largest 
prior to that age, and at most ages Regular hoys show noticeable 
superiority in the propcjrtion of ndverbs. The menu for all ages is 
10.9 per cent. 

The results of the present study more nefirly restanblc those of 
Doyd and Day (Table 20) than those of other investigators. It 
should be observed that McCarthy and Day classified as Tnhcellancom 
certain words which some investigators may have regarded as advcrl)s 
or other parts of speech. 

/. Gon'^nnethhs, Coiijiinciinns increase from 1.1 per cent at 30 
months to 2.2 per cent at 60 months. 'Flic mean for all ages is 1.7 
per cent. Regular subjects arc superior to Relief cases, and girls 
surpass boj'S. 

The present investigation shows a smaller pro|)orti()n cjf conjunc¬ 
tions than indicated by McCarthy or Boyd (Table 20), and fewer 
than other experimenters indicated at tlic upper age levels, witli 
the exception of Nice^s findings. Dift'crcnces in grammatical classifi¬ 
cation probably account for some of the variations reported by 
experimenters. 

g. prepositions. Prepositions increase from 3.6 per cent at 30 
months to 4.6 per cent at 60 months. Regular subjects surpass 
Relief cases and girls surpass hoys in the proportion of i)repositions, 
the differences varying at the several age levels. Most of the other 
investigators report a somcivluit laigcr percentage of prepositions 
than is shown in tlic present study. 



FLORENIi M. YOUNG 


93 


h. /Id'jectivas. In the present stud 5 ^ adjectives do not show a 
consistent increase with age after a slif^ht rise at 36 months. They 
compose 7.1 per cent of the comprehensible words and if articles arc 
added, as was the procedure in the investigations reported in Table 
20 , tile increase with age is more consistent and the proportion is 
9*5 per cent. The percentages are noticeably smaller than those 
obtained by Boyd and McCarthy. The proportions more closely 
resemble those of Day's study^ and the records at the earlier ages 
fj'oin Nice and Smith. It should be recalled tlnnt in the present 
study certain words are classified as pronouns which other investi¬ 
gators may have regarded as adjectives. In a previous section may 
be found a discussion of this problem. Girls have a slightly larger 
proportion of adjectives than boys. 

i Infinitives. Infinitives compose 3.4 per cent of the speech of the 
subjects in the present investigation. No consistent cliaiige with age 
is observable, but a Comparison of the groups at 30 and 60 mojiths 
shows an increase from 3.1 per cent to 3.9 per cent. Regular sub¬ 
jects have a larger proportion of infinitives in their records than Relief 
eases at all ngc.s. Girls surpass bc}^ with the greatest superiority 
appearing at the earlier ages. 

j. Inieriections. Interjections decrease from 3.3 per cent at 30 
months to 1*8 per cent at 60 months. They constitute 2.8 per cent 
of the comprehensible speech of the subjects. The proportions more 
nearly rcscinblc the findings, except at the earliest ages, of Day and 
S mi til (Table 20) than those of other investigators, Regular sub¬ 
jects have a larger percentage than Relief cases, and girls a slightly 
larger percentage than boys. 

2 . hiculeuce 0 / of Speech 

TJie present i/ivestigatio/i includes only subjects aged 30 months or 
more and, therefore, the moot question of sentence-words is not as 
important for this study as for one which involves youngei children. 

It will be recalled that Jespersen’s (45) statements concerning 
the parts of speech constitute the guiding principles in the classifica¬ 
tion used in the present study. 

The incidence of the parts of speech is closely related to the num¬ 
ber of comprehensible words spoken, In a previous chapter the 
change in vocal behavior concurrent with change in setting was 
discussed. It is assumed that those factors which affected tlm total 
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number of words in the several settings also affect the individual 
parts of speech, although perhaps in different degrees in different 
situations. 

Self-comparisons in the four different situations arc presented for 
the several parts of speech, or groups of parts of speech, to show 
possible changes concurrent with change in setting, Likewise, group 
comparisons arc made on the basis of the specific settings and, finally, 
oil the basis of tlic combined situations. 

The data in the succeeding discussions of this chapter arc based 
upon the uniform records, and in these records the four settings have 
equal weight, as previously described. 

Statements concerning variations in the parts of spcccli refer only 
to changes in the frequencies and not to differences in form, 
Correlations which are involved in the coiiiputations of certain 
critical ratios may be found in Appendix B. All correlations have 
been calculated by the Pearson producL-momeut mcliiod. 

a. The rchahhily coefficients for the several parts of 

speech may be found in Table 22. The correlations for nouns range 
from .83 to .90 at the various ages. 

FABLE 22 

REi.iADiLiry Coe rFLciENTS* or Ujjsignatijo Pakts or SriiiiCii in OoD-EviiN- 
Numderbi) Periods for Aon Groups (Basiu) on OuTaof)R-lNT)ooH 
Uniform Records) 


CA 

Nouns 

pronouns 

Verbs 

Panicles* 

Atij.-me,* 

Pfi Range 

30 

.S3 

.^6 

.82 

.84 

.81 

.022-,O17 

36 

.S5 

,84 

.86 

.87 

.89 

,022-.016 

42 

.84 

.87 

,88 

.39 

.86 

.02l)-.01+ 

48 

.87 

,83 

,85 

.84 

.82 

.023-.017 

54 

,90 

.88 

.86 

.86 

.88 

,015-.0ll 

60 

.85 

.82 

.84 

.82 

.84 

.027-.023 


*Penrson pro duct-mom cut correlations are Riven. Tlic Particles Rroiip 
includes adverbs, conjunctions, and prepositions. The Adjcctive.i-Infinifives 
group aUo includes participial and gcrundial constructions, and interjec¬ 
tions. 

In Tables 23 and 24 arc given the central tendencies and devia¬ 
tions for the parts of speech, according to groups and settings'. The 
mean incidence of nouns for Regular ho^'s, Relief boys, Regular 
girls and Relief girls is as follows! 9.23, 9.33, 11.41, and 10,22. 

Correlations between the several combinations of settings for the 
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table 23 

Central TuNnENcms anh Deviations for Pahts of Speech^ Per 10-Minute 
Period, as Used Per Individual dy Regular Hoys and Relief Hoys 
IN THR SpEciriED Settings 


Pnrl of Speech 

SettiDg 

Regular boya 

Mean SB SV„, 

Relief boys 
Mean S£> 

Nouns 

OuU 

9.0B 

3.99 

.45 

9,43 

4.J9 

.47 


In. 

B.S3 

3.74 

.42 

8.9+ 

3.63 

.41 


Din. 

7.90 

3.15 

,35 

8.31 

3.60 

.40 


Piet. 

11.11 

4,75 

.53 

10.63 

3*61 

.40 

Pronouns 

Out. 

12-38 

4,55 

.51 

9,46 

3.49 

.39 


In. 

10.71 

4.45 


9.16 

3.33 

.37 


Din, 

8.S5 

3,18 

,36 


3.+2 

.39 


Piet. 

12.19 

4.44 

.50 

9.58 

3.45 

.39 

Verbs 

Out. 

11.-H 

4.79 

.54 

8.53 

3.53 

.39 


In. 

9,06 

3.95 

M 

8.88 

2,97 

*33 


Din. 

8.90 

3.70 

,41 

7.80 

3.14 

.35 


Piet. 

15.26 

6.36 

.71 

9.35 

3,71 

,4i 

Particles 

Out, 

■■ 


EH 


3.05 

.34 


In. 

WSM 


BH 


2.77 

.31 


Din. 

WXm 


BH 


ZM 

,32 


Piet. 

■■ 

■loil 

mM 


3.08 

.34 

Adj.-Itlf. 

Out. 

7.46 

3.18 

.36 

6.23 

3.41 

.38 


In. 

6.61 

mESm 

.34 

5.98 

2.96 

.33 


Din. 

6.65 

2.S8 

.32 

6.7* 

3.11 

.35 


Piet, 

7.48 


.34 

6.48 

2.53 

.28 


■*The Pronoun group also includes firtides. The Pnrticlcg gi'O'ip is com¬ 
posed of adverbs, conjunctions and prepositions. The Adjective-Infinitive 
group also includes the participial and gofuiidijll constructions, and inter¬ 
jections. 


various groups may be found in Appendix B. The 24 correlations 
range from *73 to .89, indicating a marked degree of consistency in 
the occurrence of nouns from setting to setting. The subjects who 
use laige numbers of this part of speech in one situation tend to 
maintain that characteristic in the other 8cttings> whereas those whose 
records show a relative paucity of nouns in one situation tend to 
have similar records in the other environments. 

In Table 25 arc given the ‘^Critical Ratios of the Differences 
between Settings," for nouns as used by the several groups. The 
self-comparisons of Regular boys indicate that the incidence of nouns 
may differ markedly with the setting, since five of the six differences 





96 


Gl'NKTIC PSYCHO LOR V MONOGRAPHS 


TABLE 24 

Central Tkndencihs and: Deviations for Paris ok 8im:i-cii^ Per IO-NIinute 
Period, as U^skd Per Individual nv Bkgui.ar (.fiui.s and KEi.irr Cimt.s 

IN THIv SlO'CirilvD Sl”J TINGS 




Kegiilni gir 

Is 

Relief gii 

rls 

Pa It of Speech 

Setting 

Mean 

SI) 


Mean 

SI) 


Nouns 

Our. 

12.9(1 

4.37 

.53 

8.69 

3.49 

.42 


In. 

10.72 

3.82 

.46 

9.51 

3.18 

.39 


Din. 


3.12 

.38 

8.SI 

3.77 

.46 


Piet. 

12.35 

4.33 

.53 

13.87 

4.61 

.56 

Pronouns 

Out. 

19.93 

7.S5 

.95 

12.50 

4.73 

.57 


In. 

ia.38 

6.74 

.82 

11.66 

4.2fi 

.52 


Din. 

12.97 

4.49 

.54 

11.13 

3.78 

.46 


Piet, 

17.75 

6.96 

.84 

12.59 

4.77 

.58 

Verbs 

Out. 

17.09 

5.70 

.69 

11.13 

4.93 

.60 


In. 

13.13 

4.33 

.53 

9.96 

3.«i 

.46 


Dill. 

9.15 

3.05 

.37 

9.U7 

4.11 

.50 


Piet. 

12.25 

5.09 

.62 

11.59 

4.14 

,50 

Particles 

Out. 

12.82 

4.41 

.53 

8.74 

3.10 

.38 


In. 

9.r>S 

3.71 

.45 

7.54 

3.31 

.40 


Din. 

SJ.21 

2.76 

.33 

6.76 

3.05 

,37 


Piet. 

9.75 

3.18 

.39 

7.41 

3.12 

.38 

Ad j.-Inf. 

Out. 

12.22 

4.40 

.53 

7.32 

2.60 

.32 

In. 

7.88 

2.95 

.36 

6.84 

2.21 

.27 


Din. 

7.51 

3-26 

.40 

6,74 

2.60 

.32 


Piet. 

8.97 

3.54 

.43 

7.22 

2.69 

.33 


■^The Pronoun ^roup nlho 'includes articles. The Panicles i;roup is com¬ 
posed of adverbs, conjunctions and prepositions. 'The ^Xdjective-lndnitivc 
group also inchules the participial and gcruiidlal constniiTions, and inter¬ 
jections, 


TABLE 25 

Critiovl Ratios of the DiFFiiRENcns Betwekn Setcings in tiik Numher 
OF Nouns Used Per 10-Minute1 Period iiy the C}iioui* Specified 
( CoRR ET.ATUD OdSF RV ATION S ) 


Setting 

In. 

Pict. 

Din. 

Setting 

III. 

Pict. 

Din. 


Regular boys 




Relief hoy.s 



Pict. 

9.12 



Pictv 

6.04 



Din. 

4,43 

10.70 


Din. 

2.43 

8.00 


Out. 

1,09 

7.25 

4.54 

Gut. 

2,33 

4.29 

4.00 


ReguUi' girls 



J<.elief cii'ls 



Pict. 

5.09 



Pict. 

13.63 



Din. 

4.0C 

8,33 


Din. 

2.41 

15,81 


Out. 

9.33 

1,65 

10.84 

Out. 

3.28 

15.24 

0.44 
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satisfy the common criterion for stJitisticfil reliability. Tlie situa¬ 
tions witii the lai'g-ei means will be mentioned first iji the comparisons 
which follow: Outdoor-Dinner; Indoor-Dinner; Picture-Dinner; 
Pic til re-Outdoor; and Picture-Indoor. 

The fact that the critical ratio is only 1.09 as a result of the com¬ 
parison of nouns in the Outdoor-Indoor settings should be noted, 
since the comparison of the amount of comprehensible veibal be¬ 
havior in those situations, as shown in a previous chapter, resulted 
in a significant difference, In both instances the largest Incidence 
is to he found in the Picture situation. 

If tlie observations are treated as if uncorrelatcd, only the critical 
ratios for two comparisons arc indicative of statistically reliable 
differences 1 Picture-Dinner and Picture-Indoor, However, the criti¬ 
cal ratios for the Picture-Outdoor and Outdoor-Dinner comparisons 
indicate approximately 99.8 and 98 chances in 100 that the true 
differences are greater than zero. 

Resulting from the self-comparisons of nouns as used in the various 
settings by Relief boys (Table 25) are four differences which are so 
large, as measured by tlicir standard errors, that they may be regarded 
as statistically significant. These four comparisons are as follorvs: 
Piet 11 re-Outdoor; Picturc-Iiuloor; Picture-Dinner; and Outdoor- 
Dinner. The critical ratios of 2.42 and 2.33 for the Indoor-Dinner 
and Outdoor-Indoor comparisons indicate approximately 99.2 and 
99,0 chances in /OO that true differences exist. It will he rccallcil 
that the self-comparisons of Relief boys as to number of words spoken 
in the various settings (Table 26) resulted in five highly reliable 
differences, and the sixth critical ratio indicated virtual significance. 

If the observations are treated as if uncorrehitecl, only the differ¬ 
ence between the Picture-Dinner settings is completely reliable statis¬ 
tically. However, the critical ratios for the comparisons of the 
Outdoor-Dinner, Picture-Outdoor, and Picture-Indoor settings indi¬ 
cate close approximations to statistical significance since there are, 
respectively, 96, 97.5, and 99.9 chances in 100 that a true difference 
exists. 

Regular girls differ from setting to setting as to the number of 
nouns used, and five of the six critical ratios are indicative of liiglily 
significant differences, as follows: Outdoor-Indoor; Outdoor-Dinner; 
Indoor-Dinner; Picturc-Tiuloor; and Picture-Dinner, It should be 
noted that the critical ratio icsulting from the comparison of the 
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TAllLE 26 


Critical Ratios or tiik Oin-riiKNCEs IJi-TWiiriN CoMPAnrn Gnours in Mean 
N uMnr.R OF Nouns PRii IO-Minutu PehU)1> in thi' SurriNos Si-nciMEn 


Set¬ 

ting 

Out. 

In. Din. 

Piet. 

All 

S(!t- 

tlim 

Out. In. Din. Piet. All 

Out. 

In 

Din. 

Piet. 

Al! 

Reg. 

0.5. 

boys—Rcl. 

0.19 

0.77 

boys 

0.73 

oda 

Out. 

In. 

Din. 

Picl. 

All 

Ret;. Rcl. girls 

6.28 

2.02 

1J2 

1.97 

\.n 


Reg. 

boys—Reg. 

girls 



Rcl- boys—Rcl. girls 

Oiii. 

5.54 




Out. 

1.17 

In. 


3.05 



In. 

1.00 

Din. 


3.27 



Din. 

0.82 

Piet. 



1.65 


Piet. 

4.70 

All 




3.70 

All 

1.56 


Reg. 

boys—ReU 

gitU 



Rd. boys—Keg. givh 

Ovt. 

0.63 




Out. 

4.97 

Tn. 


1.19 



In. 

2.87 

Din. 


1.57 



Din. 

2.35 

Piet. 



3.S8 


Piet. 

2.61 

All 




1.68 

All 

3.59 


number of words spoken (Tiible 26) in the Outdoor-Picture settings 
likewise indicated a highly reliable difference. However, the com¬ 
parison of nouns yields a critical ratio of 1.65, which gives approxi¬ 
mately 95 chances in lOO that a true difference exists, When the 
Picture-In do or settings are compared as to amount of comprehensible 
verbal behavior (Table 26) the critical ratio is 1.92, and indicative 
of approximately 97 chances in 100 that the true dilfcrencc i<5 greater 
than zero. When comparison is made of noun incidence in tlicsc same 
settings the critical ratio of 5.09 reveals a lughly reliable difference. 
It is possible that nouns were elicited to such a degree in the Picture 
setting as to produce noticeable changes in the relationships existing 
from comparisons of the amount of comprehensible verbal behavior. 

Treatment of the observations as if iincorrclatcd results in the 
following statistically significant differences between settings: Picture- 
Dinner; Outdoor-Dinner; and OiitdoorTiidoor. Critical ratios of 
1.87 and 2.33 for the Indoor-Dinner and Pictiirc-Indonr cnmpari.sons 
indicate approximately 97 and 99 chances in 100 that true differences 
exist. 
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In the self-comparisons of Relief girls in the several settings as to 
noun incidence, four of the six critical ratios satisfy the usual criterion 
for statistical reliability, as follows: Picture-Outdoor; Picture- 
Indoor; Picture-Dinner; and Indoor-Outdoor. The critical ratio 
from the comparison of the In door-Dinner settings indicates approxi¬ 
mately 99.2 chances in 100 of a real difference. It should be noted 
that the comparison of the number of words spoken (Table 26) in 
the Outdoor-Dinner settings resulted in a highly reliable difference, 
although the noun frequencies in these situations do not differ greatly, 

If the observations arc regarded as if un cor related, only the fol¬ 
lowing comparisons yield statistically reliable differences: Picture- 
Dinner; Picture-Indoor; and Picture-Outdoor. 

The groups tended to respond to the Picture situation with an 
observable amount of enumeration. Enumeration in such a situation 
is characteristic of this age, as noted by Rinet, Terman (83), and 
others. The tendency probably was accentuated by the use of 
questions to elicit speech, if the subjects did not talk spontaneously. 
These factors may account in part for the fact that the noun inci¬ 
dence for three of the groups is greatest in the Picture setting, al¬ 
though the amount of verbal behavior likewise is greatest in this 
situation in the case of these groups, as reported in an earlier chapter. 

Regular girls differ from the other groups in having the greatest 
amount of speech and the largest noun incidence In the Outdoor 
situation. Regular girls gave a somewhat higher type of response in 
the Picture setting than did the other subjects. They often used 
some description, and this is considered to be a more mature type of 
reaction than is mere enumeration. T|ie group was characterized 
hy more spontaneous remarks than were other subjects and, there¬ 
fore, it was not necessary to elicit conversation to the extent that 
this was required lor the other groups. 

Table 26 gives the critical ratios of the differences between groups 
as regards the incidence of nouns in the four settings. Regular boys 
and Relief hoys do not differ significantly in the specific or combined 
settings, the largest critical ratio being 0,77. 

Regular girls surpass all other groups in noun incidence, as would 
be expected from their superiority in amount of verbal behavior. 
Regular girls and Regular boys differ markedly in all settings, and 
comparisons of noun incidence in the Outdoor, Indoor, Dinner, and 
combined settings result in significant differences. TJiese findings 
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COIrespond to those obtained ^vlicn the minibcr of words spoken con¬ 
stituted tile basis of comparisfHij as previously discussed. 

Regular girls and Relief girls differ markedly in the Indoor, Pic¬ 
ture, aiid combined settings, and the ciitical ratios indicate approxi¬ 
mately % chances in 100 that veal differences exist. Only the com¬ 
parison in the Outdoov setting yields a ciitical ratio which satisfies 
the criterion for significiuicc. When the two gi'oups were compared 
0/1 tile bfisis of the number of words .‘jjjukcn, llie critical rati/)s r;mged 
from 1.80 to 7,27, and three of the five were indie,ativc of reliable 
differences (Table 17). 

Regular girls surpass Relief boys in noun incidence in all settings, 
and the critical ratios indicate appi'oximately or more chances 
ifi 100 that true differences exist. In the Outdoor and combined 
settings the differences apparently arc statlsticaUy reliable. It will 
be recalled that all critical ratios satisfied the criterion for significance 
wlien the groups were compared on the basis of the amount of verbal 
behavior (Table 17). 

As was the ease when Relief bo^'s and Relief girls ^vcre compared 
on tlK basis of amount of verbal behavior, only tlie critical ratio 
in the Picture setting is indicative of a coniplcLcly signi/icant differ¬ 
ence between groups in the incidence of nouns. However, the critical 
ratios obtained from comparisons of the number of words spoken by 
the two groups are somewhat larger than those from a similar 
comparison of nouns in the Outdoor, Indoor, UInner, and cmnhined 
settings. 

Relief girls and Regular bo 3 ^s, as would be expected from com¬ 
parisons of amount of verbal behavior, do not differ significantly 
in noun incidence in the Outdoor, Indoor, Dinner, and combined 
settings. AUliaugli the critical ratio obtained from compariiig the 
amount of language used in the Picture setting is only M-l ('nihlc 
17), tlierc is a statistically reliable clifl'ercncc between the noun 
usape o< the two groups in this sitvmtion. 

Comparisons between the sexes with tlie socio-economic factor 
constant (Regular girls-Regular boys, and Relief girls-RcIicf hoys) 
on tlie basis of the combined settings yield, respectively, a .significant 
and an insignificant difference. 

Comparisons between socio-economic groups with the sex (actor 
constant (Regular bo5'5-Rclicf boys, and Regular girls-Rclief girls) 
yield insignificant differences on the basis of the conihinccl settings. 
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As previously stated, none of the comparisons of Regular boys-Rclicf 
hoys in the specific settings results in reliable differences, and the 
largest critical ratio is 0.77. However, the critical ratios obtained 
from ccinparisons of Regular girls-Relief girls in specific settings 
range from 1.97 to 6.28, These statements are of especial interest 
since Drever (22), McCarthy (57), and others have discussed the 
relationship of socio-economic status to noun incidence, noted 
earlier in this chapter. 

Regular girls surpass all other groups in noun usage, and com¬ 
parisons with Regular hoys and Relief boys result in reliable diffci- 
ences. Relief girls rank second in noun incidence, but they do not 
significantly surpass Regular hoys and Relief boys. 7'lie relative 
standing of the groups in regard to noun incidence (Tabic 26) is 
somcwliat similar to that observed in comparing the amounts of 
comprehensible verbal behavior (Table 17). !Most of the discrepan¬ 
cies wliich occur arc associated with relatively large noun records on 
the part of Relief boys, and the apparent influence of the Picture 
setting upon the noun incidence of the groups. 

In the study of noun incidence it should be observed that more 
significant differences result from self-comparisons of the same sub¬ 
jects in different settings tlian from comparisons of different groups 
in the same setting. The tabic of sclf-coiupan'sons, Tabic 25, indi¬ 
cates 18 significant differences out of a possible 24, when correlated 
me v^ted, The t.iWc of coiopniisons^ U'.ibJe 26, 
indicates only seven significant differences between groups in the 
same setting, out of a possible 24. However, if the observations 
for the self-comparisons arc treated as if uncorrelatcd, only jiinc 
completely reliable differences result from the self-comparisons in 
tile several settings. 

b. Proiioiiijs. The classification of pronouns discussed in tliis 
section includes articles, as previously explained. The reliability 
coefficients for pronouns arc given in Table 22, and they range from 
.82 to .88. These correlations are indicative of satisfactory reli¬ 
ability at all ages. 

In Tables 23 and 24 arc given the central tendencies and devia¬ 
tions for pronouns, according to settings. The mean incidence of 
pronouns for Regular boys, Relief boys. Regular girls, and Relief 
girls is as follows; 11.03, 9.05, 17.26, and 11.97. 

The correlations between the several combinations of settings for 
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the various groups may be found in Appendix B. The 24 correla¬ 
tions range from .72 to .90, indicating tliat the subjects who employ 
large, moderate, or small luimbcis of pronouns in one sittiation 
tend to demonstrate like reactions in the other settings. 

In Table 27 arc given the "Critical Ratios of tlic Diflcrcnces be- 

I'AHLE 27 

Crltecal Ratios or the UiKniRiiNCEs Hin^vi-Kw 8 mi nos in the Numihir oi- 
ProNOUNS Used Per 1 D-Minutb Period dy tiii' Group SpiiCifird 
(Correlated Orservations) 


SeLting 

In. 

Piet. 

Din. 

SeiilriK 

In, Piet. 

Din. 


Regular 

boys 


Piet. 

Relief boys 


Piet. 

5,69 



1.75 


Din. 

7.1S 

n.93 


Din. 

4.64 5.45 


Out, 

6.19 

0.70 

1177 

Out. 

i.36 0.57 

5.62 


Regular 

girls 



Relief girls 


Piet. 

1.70 



Piet. 

3,10 


Din. 

12.30 

9.96 


Dill. 

1.66 +.87 


Ovn. 

3.60 

+.64 

1Z.4S 

Out. 

2,55 0.26 

4.15 


tween Settings/' br pronouns rs useil by tlic various grotips. The 
self-comparisons of Regular hoys indicate that tlic incidence of pro¬ 
nouns may differ from setting to setting. Five of the six differences 
satisfy the criterion for statistical reliability. The situation with the 
larger mean wiW be mentioned first in the comparisons which follow: 
Picture-Indoor; Picture-Dinner; Outdoor-Indnor; Outdoor-Diuner; 
and Indoor-Dinner. 

The critical ratios are similar to those obtained for the total num¬ 
ber of words spoken except that for the latter tlie difference between 
the Outdoor-Picture settings is statistically reUahlc (Table 16). 

If the observations arc treated as ii unoorrelatcd, only the critical 
ratios for the fallowing comparisons are indicative of statisticallj' 
reliable differences: Outdoor-Dinner; Indoor-Dinner; and Picture- 
Dinner. However, the critical iiitia^ for the Outdoor-Indoor, and 
Picture-Indoor comparisons indicate, respectively, 99 atid 98 chances 
in 100 that the true differences are greater than zero. 

The self-comparisons of Relief boys (Table 27) result in three 
statistically significant differences between settings, aa follows; Pic¬ 
ture-Dinner; Indoor-Dinner; and Outdoor-Dinner. The Outdoor- 
Indoor, and Picture-Indoor coiiiparis()ns yield critical ratios which 
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indicate, respectively, 91 and 96 chances in 100 that a real difference 
exists, A critical ratio of 0.57 is the result of the Picture-Outdoor 
comparison. It will be noted that this is much smaller than the 
critical ratio obtained from a coniparison of the amount of verbal 
behavior (Tabic 16). 

When the situations arc re gar cl eel as unco r related all critical ratios 
fail to sativsfy the criterion for statistical significance. However, tliose 
for the Indoor-Dinner, Outdoor-Dinner, and Picture-Dinner settings 
indicatcj respectively^ 98.6, 99,6, and 99.8 chances in 100 that true 

differences exist. 

In the self-comparisons of Regular girls in the various settings 
five of the six critical ratios are indicative of highly significant differ¬ 
ences in pronoun incidence, as follows: Outdoor-indoor; Outdoor- 
Dinner ; Outcloor^Picturc; Indoor-Dmner; and Picture-Dinner. 
The results correspond to those obtained from a similar comparison 
of the number of words spoken (Table 16), 

If the observations arc treated as if uncorreJated the number of 
completely reliable differences Is reduced to three: Outdoor-Dinner; 
Indoor-Dinner; and Picture-Dinner. 

The self-comparisons of Relief girls in the various settings result 
in three significant differences in pronoun incidence, as follows: Out¬ 
door-Dinner; Picture-Dinner; and Picture-Indoor. The critical 
ratios from the comparisons of the Indoor-Dinner, and Outdoor- 
settings indic^ite fip[>rox}imtc]y 95 and 99.5 chances in 100 
that true differences exist. It will be recalled that comparisons of 
the amount of comprehensible verbal behavior in the several settings 
(Table 16) resulted in statistically reliable differences in all in¬ 
stances, but the critical ratio from comparing pronouns in the 
Picture-Outdoor settings is only 0.26, 

When the situations are regarded as uncorrelatcd tlie critical 
ratios fail to satisfy the criterion for significafice, However, those 
from the Outdoor-Dinner, and Picture-Dinner comparisons indicate 
approximately 97 and 98 chances in 100 that the true differences arc 
greater tlian zero. 

In Table 28 may be found the "Critical Ratios of the Differences 
between Compared Groups in Mean Number of Pionoims," in the 
specific and combined settings. Regular boys and Relief boys differ 
significantly in pronoun usage in the Outdoor, Picture, and combined 
settings. In addition, the critical ratios of 2.50 and 1.63 in the 
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TAULK 28 

Cm'hcm- ov tuf HtiTWERVi CoiiP.vmi CiROUlS 

Numher of Pronouns Per IO^Minute Period, in the Seitinos SpEciriiin 


Set- 

lii»& 

Out. In. Din. Piet. All 

Sc(. 

tiiiK 

Out. In, Din. Viet. All 

Out. 

In. 

Din. 

Pjcl. 

Ah 

RcR. boys—Rcl hoys 

4.56 

2.50 

1.63 

4.t4 

3,5+ 

Out. 

In. 

Dill. 

Pici. 

All 

Rug. girls—Reh girls 

6.69 

6.93 

2.59 

5.06 

5.118 

Out. 

In. 

Dill. 

Piet. 

All 

Reg. boys—Reg. girls 

6.99 

7.99 

6.3+ 

5.67 

7.16 

Out. 

III. 

Din. 

Piet. 

All 

Rcl. boys—Rel. giils 
+.41 

3,91 

5.22 

4,30 

4,79 


Reg. boys—^Rel. gii'ly 


Rel. boys—Ueg. girlH 

Out. 

0.16 

Out. 

10.17 

In, 

t,32 

Ill, 

10.24 

Dim 

3,93 

Din. 

7.53 

Pier 

0.52 

riel. 

8.78 

All 

1.40 

All 

9,89 


Indoor and Dinner settings Indicate, respectively, 99,4 and 94 
chances in 100 that tvuc diffevences <^xiAt. It will he recalled that 
in comparisons of the amount of verbal behavior only tile difference 
between g;ropps i/i tlie Picture sctti/i^^ proved to have complete I'c- 
liability, although the critical ratios for the Outdoor and coiiihincd 
settings indicated virtual significance (Table 17), 

Regular girls sigiuhcaiUly surpass all other groups in pronoun 
incidence on the basis of the combined settings. Tliis Is consistent 
With the fact that Regular girls significantly surpass all utliev groups 
in amount of verbal behavior. Also, in the specific settings, com¬ 
parisons of Regular girls'■Regular boys, and Regular girls-Relicf 
boys result in reliable differences in pronoun usage. When Regular 
girls-Rclief girls are compared all difference?, are statistically signifi¬ 
cant except tliat in the Dinner setting^ aiul this critical ratio indi¬ 
cates approxifnateJj^ 99.5 chances in 100 that a true difference exists. 
It will he recalled that comparisons of Regular girls with the other 
three groups on the basis of amount of verbal behavior resulted in 12 
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differences, from a possible 15, which were completely reliable statis¬ 
tically (Tabic 17). 

Re [pillar boys and Relief girls have pronoun records of marked 
siiniTiirity, except in the Dinner setting. The close resemblance of 
these groups has been noted in a previous chapter in connection with 
the discussion of the number of words spoken, 

When Relief boys and Relief girls arc comp:)aTcd as to pronoun 
usage all critical ratios arc indicative of reliable differences. This 
is consistent with the fact that comparisons of tlie amount of verbal 
behavior yield critical ratios indicating 987, or more, chances in 
100 of true differences (Table 17), 

Comparisons between relatively distinct socio-economic groups 
with the sex factor constant (Regular boys-Relief boys, and Regular 
girhs-Rcli’cf girls) result in .sjgjiiflcant differences, on tlie basis of 
the combined settings. 

Comparisons between the sexes with the socio-economic factor con¬ 
stant (Regular girls-Regular boys, and Relief girls-Rclief boys) result 
in reliable differences, on the basis of the combined settings. 

Group differences in pronoun incidence concomitant with differ¬ 
ence in ^scx or in socio-economic status arc reasonably consistent 
witli the findings obtained from such comparisons of amount of verbal 
behavior. In the latter instances all differences arc completely re¬ 
liable or closely approach significance (Table 17). 

Regular girls significantly surpass all other groups in pronoun 
incidence. Relief girls rank second, Rcgidar boys having almost as 
good a record, and both surpass Relief boys with highly reliable 
differences, on the basis of the combined settings. The relative 
standing of the groups in regard to pronoun incidence is quite 
similar to that for the amount of comprehensible verbal behavior. 
However, the self-comparisons in certain specific settings do not 
show that pronoun usage is affected by change in setting in identi¬ 
cally the same manner that total verbal behavior seems to be in¬ 
fluenced. Tlie most marked discrepancies are related to the fact 
that the pronoun records (Table 17) in the Outdoor and Picture 
settings arc very much alike for Regular boys, Relief boys, and Relief 
girls, althoiigli comparisons of total comprehensible speech in these set¬ 
tings result in reliable or virtually significant differences (Table 16). 

Ill the study of pronoun incidence it should be noted tiiat almost 
the same number of significant differences result from self-comparisons 
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of subjects ir\ different types of setting as from comparisons of 
different groups in the same settings. The tiiblc of self-comparisons, 
Table 27, indicates 16 significant differences, from a possible 24, 
when correlated observations arc used* Tlie table of group com¬ 
parisons, Table 28, indicates 18 significant differences, from a pos¬ 
sible 24, vvJicn different groups arc compared in tlic same setting. 
However, if the observations for tlic self-comparisons arc treated as 
if uncorrclated, only six completely reliable differences result from 
the self-comparisons In the several settings. On this basis, more 
differences in pronoun incidence arc concurrent ^vlth change in 
socio-economic status or in sex than with cliange in setting. 

c. Veybs. The reliability coefficients for verbs are given in Table 
22 and they range from .82 to .88 at the several age levels* 
la Tables 23 and 24 are to be found the central tendencies and 
deviations for verbs, according to settings, The mean verb incidence 
for Regular boys, Relief boys^ Regular girls, and Relief girls is as 
follows; 11*16, 8.64, 12,91, and 10*44. 

The correlations between the compared settings for the various 
groups arc given in Appendix B, The 24 correlations range from 
.73 to .93, jmd they indicate a marked degree of consistency in verb 
incidence from setting to setting, 

The **Critical Ratios of the Differences between Settings in Me.an 
Number of Verbs’’ as used by the various groups are presented in 
Table 29. The self-comparisons of Regular boys indicate that the verb 
frequencies differ greatly from setting to setting, as would be expected 
from the fact that significant differences in the amount of com¬ 
prehensible speech are concurrent with valuations in setting for this 
group (Table 16). Five of the six verb differences satisfy the 
criterion for statistical reliability: Outdoor-Indoor; Outdoor-Dinner; 
Picture-Indoor; Picture-Dinner; and Picture-Outdoor. The differ¬ 
ence between verbs in the Indoor-Dinner settings is pot reliable, 
although a significant difference exists when the amount of compre¬ 
hensible speech in these settings is compared (Table 16). 

If the observations are treated as if uncorrclated, the critical ratios 
arc reduced in size but the same five differences remain statistically 
significant. 

The self-comparisons of Relief boys (Table 29) result in four 
significant differences between verbs as used in the compared set¬ 
tings: Outdoor-Dinner; Picture-Dluncv; Picture-Outdoor; and 



FLORI'NK M. YOUNG 


107 


TABLE 29 


Critical Ratios of the Differences Between Settings in the Number of 
Verbs Used Per IO-Minute Period dy the Group Specified 
(Correlated Ohservations) 


Setting 

In. 

Piet. 

Din. 

Setting 

In, 

Piet, 

Din. 


Regular 

boys 



Relief boys 



Piet. 

16.32 



Piet. 

2.14 



Din. 

0.70 

1+345 


Din, 

5,40 

6.74 


Out. 

11.1? 

10.69 

10.91 

Out. 

1.67 

3.73 

3.0^ 


Regular 

girls 



Relief girls 



Piet. 

2.26 



Piet, 

6.S2 



Din. 

11.71 

7.21 


Din. 

3.30 

7.64 


Out. 

11.00 

14.24 

16.B9 

Out. 

+.33 

1.59 

6.24 


Indoor-Dinner. It should be noted that the differences between verbs 
in Indoor-Outdoor, and Picture-Indoor settings do not satisfy the 
criterion for statistical reliability, although they indicate approxi¬ 
mately 96 and 98 chances in 100 that true differences exist. Com¬ 
parisons of the amount of verbal behavior in these settings yield 
five reliable differences and the sixth closely approximates significance 
(Table 16). 

No significant differences result when the observations arc treated 
as if uncorrelated. However, the critical ratios from the comparisons 
of the Indoor-Dinner, and Picture-Dinner settings indicate approxi¬ 
mately 99 and 99.3 chances in 100 of true differences. 

In the self-comparisons of Regular girls in the various settings 
(Table 29) five of the six critical ratios are indicative of highly 
significant differences, as follows: Outdoor-Indoor; Outdoor-Pic¬ 
ture; Outdoor-Dinner; Indoor-Dinner; and PicturC'Dinner. These 
correspond to the results obtained from a comparison of the number 
of words spoken by the group (Table 16). As in the Picture-Indoor 
comparison of the number of words spoken the critical ratio for the 
verb comparison does not indicate a statistically significant difference 
but one which closely approaches the criterion for reliability. 

Treatment of the observations as if uncorrelated yields the same 
reliable differences as previously given, altliough the critical ratios arc 
reduced in size. 

The verb Incidence as recorded for Relief girls also shows changes 
which are concurrent with changes in setting, and the differences 
between the following settings prove to be statistically reliable: 
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OutJooi-Iiiclool-; Outdoor-Dinner; Iiuloor-Dinncr; Pictiirc-Indoor; 
and Picturc'Dinner. These /indin^^s carres])oiul to Hinse obtained 
from companng tlic amount of compreJiciisiMe speech, except for 
the fact that all eviticai ratios are indicative of sli^nificunt differences 
in the latter comparisons (Table 16), 

The number of commainis and rcqiiesi.s i^lvcii I)y ilic subjects in 
the Outdoor setting may account, at least in jKiil, foi tlin rela¬ 
tively lar^c verb iiicitlence in that sitiiatimi. Siicti reactions appar¬ 
ently involve the use of verbs. 

When the situations are regarded as uncorrelated only one of the 
(liTferenccs, thjit of the Pictuve-Ulnucr situation, is slunifieant. Mow- 
evet, the fvom tUc corny;\yis,oos of the Outdaov-Dinner, 

and Picture-Indoor settings indicate app^'^*^i*i^<dcly 99.6 and 99.2 
chances in 100 that true differences exist, 

Table 30 gives the critical ratios of the differences between llie 

TABLE 30 


Critical Ratios or tup DirriifUiNcrs llr-’j'WEiiN CompaiuiI) CJhoups in Mkan 
Number or VeJrds Per lO-MiNurii Per ion, in tiir Sr’jtinos Si*i’cii‘ii:i) 


Set- 


Set- 



ting 

Out. In. Din. Piet. All 

lins 

Oiii. In. Din. Via. 

Ml 


Reg, boys—Rel. hoys 


Reg. girls—Rel. girls 


Out. 

+.30 

Oul. 

6,55 


In. 

0.33 

III. 

4. S3 


Dill. 

2M 

Din, 

O.JJ 


Pkt, 

7.21 

Piet. 

0.83 


All 

4.13 

All 


3.48 


Reg, hoys—^Reg. girls 


Rel, hoys—Rel, girln 


Out 

6.45 

Out, 

1.61 


In. 

5,90 

In, 

1.89 


Din, 

0.45 

J3in. 

2,08 


Piet. 

3.20 

Pirt. 

3.45 


All 

2.46 

All 


3.00 


Reg. hoys—^Rel. girls 


Rel, l)oyj>—Reg. girls 


0\U. 

0.35 

Out. 

lO.H 


In. 

1,41 

In, 

6,86 


Din. 

0.26 

Dili. 

2.65 


Piet. 

+.22 

Piet. 

3.92 


All 

1.03 

All 


6,89 


compared groups as regards the incidence of verbs in t)ic varioii'^ 
settings. In accordance with the tendencies noted in tlie comparisons 
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oi Jimounts of speech, Regular boys and Relief boys differ signifi¬ 
cantly in the Outdoor, Picture, and combined settings. In addition, 
the critical ratio of 2.04 in the Dinner situation indicates approxi¬ 
mately 98 chances in 100 tliat the difference is a true one. 

As would be expected from the fact that they have the greatest 
amount of verbal behavior, Rcgidar girls markedly surpass all groups 
in verb incidence. When Regular girls are compared with Regular 
boys the critical ratios in the Outdoor, Indoor, and Picture settings 
indicate highly reliable differences, and that for the combined settings 
gives approximately 99.4 chances in 100 of the existence of a true 
difference. Regular girls and Regular boys have similar verb records 
in the Dinner situation, although they differ significantly in that 
setting in amount of comprehensible speech (Tabic 17), Compari¬ 
sons of Regular and Relief girls yield reliable differences in t!ie Out¬ 
door, Indoor, and combined situations. As in comparisons of amouiit 
of comprehensible speech, marked differences between verbs result 
wlien Regular girls and Relief boys arc compared. All critical ratios 
are indicative of highly reliable differences except in the Dinner situa¬ 
tion, and that difference closely approaches statistical significance. 

Regular boys and Relief girls have verb records of marked simi¬ 
larity, except in the Picture situation where Regular hoys have a 
relatively large number of verbs and tlie critical ratio is 4.22. AH 
group differences were relatively small when amount of speech was 
the basis of comparison (Tabic 17). 

Relief boys and Relief girls differ significantly in verb usage in 
the Outdoor, Picture, and combined settings, and the critical ratias 
in the Indoor and Dinner settings indicate approximately 97 or 98 
chances in 100 of the existence of true differences. It will be recalled 
that comparisons made on the basis of amount of verbal behavior 
yielded a reliable difference in the Picture setting and those resulting 
from all other comparisons closely approached significance (Table 

17)- 

Comparisons between relatively distinct socio-economic groups with 
the sex factor constant (Regular boys-Rclicf boys, and Regular girls- 
Rclief girls) result in significant differences, on the basis of the 
combined settings. 

Comparisons between the sexes with the socio-economic fjictor con¬ 
stant (Regular girls-Rcgiilar boys, and Relief girls-Rclief boys) re¬ 
sult, respectively, in a virtually significant difference and a highly 
reliable difference, on the basis of the combined settings. 
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Group differences in verb incidence concomitant with differences 
in sex or in socio-economic stnlns fire I'clfitively consistent with the 
findings obtained from such comparisons of amount of comprehensible 
speech (Table 17). 

Regulfir gii'ls markedly surpass all other groups in verb incidence, 
Regular boys rank second. Relief girls having almost as large a 
record, and bot!\ surpass Relief boys with reliable differences, on the 
basis of tlic combined settings. The relative standing of the groups 
in regard to verb incidence is somewhat similar to that for the amount 
of coiiipi'ehensible verbal behavior. However, tlic self-comparisons 
in certain specific settings do not show that verb usage is affected by 
change in setting identically as tlic comprehensible vocal output seems 
to be influenced. 

More significant differences in verb usage result from self-compari¬ 
sons of subjects in diffci'cnt types of setting than from comparisons of 
different groups in tlic same settings. The table of sclf-conipariscnsi 
Table 29, indicates 19 significant differences, from a jiossiblc 24, when 
correlated observations are used. The table of group comparisons, 
Table 30, indicates 13 reliable differences, from a possible 24, when 
different groups arc compared in the same settings, Idowcvcr, H 
the observations for self-comparisons are treated ns if uneorrelated 
only 11 completely reliable differences result from the self-comparisons 
in the several settings. On this basis slightly more differences in verb 
incidence are concurrcjit with change in socio-economic status or in 
sex than with change in setting. 

(U Partkles. This term includes adverbs, conjunctions, and prepo¬ 
sitions, as previously described. The reliability coefficients for 
particles arc given in Table 22 and they range from .82 to .89. 
These correlations are indicative of satisfactory reliability at all ages. 

Ill Tables 23 and 24 arc given the cciiiral tendencies and deviations 
for particles according to settings. The mean incidence of particles 
for Regular boys, Relief boys. Regular girls, and Relief girls, is as 
'follows: 8.50, 6,65, 10,11, and 7.61, 

III Appendix B may be found the correlations between the com¬ 
pared settings for the various groups, The 24 coiTclatioiis range 
from .75 to ,89, indicating that, for the group as a whole, the stibjccts 
who employ large, moderate, or small numbers of particles l[i one 
situation tend to demonstrate similar reactions in the otlier settings. 

In Table 31 arc presented the '^Critical Ratios of the Differences 
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TABLE n 

Critical Ratios of the Differencrs BiiTWiiEN Sktjinc^s in the Numdur ov 
Particles Used Per IO-Minote Period ry the Groue Specified 
(Correlated Odservations) 


Setting 

In. 

Piet. 

Din. 

Setting 

III. Piet. 

Din, 


Hcgnl'Ai 

boys 



RcUef boys 


Piet. 

11.23 



Piet. 

2.4+ 


Din. 

3.48 

12.17 


Din. 

3.06 5.50 


Out. 

4,4« 

6.19 

6.39 

Out. 

6,39 4.90 

9.18 


Pegiilar girls 


Piet. 

Relief girls 


Piet, 

0,36 



0,68 


Din. 

+.80 

6,70 


Din. 

3.71 3.2S 


Out. 

9.61 

11,81 

13.97 

Out. 

4,80 5.54 

7.92 


between Settings in the Numhci' of Particles” as used by the various 
groups. The self-comparisons of Regular boys indicate that particles 
vary in number irom setting to setting, as would be expected from 
the fact that significant differences in amount of comprehensible 
speech are concurrent with variations in setting for this group {Tabic 
16). All differences satisfy the criterion for statistical reliability 
and the settings with the larger means will be mentioned first in the 
comparisons which follow: Outdoor-Indoor; Outdoor-Dinner; Pic¬ 
ture-Outdoor; Indoor-Dinner; Picture-Indoor; and Picture-Dinner, 

If the observations arc treated as if uncorrelated the critical ratios 
arc reduced u\ sii-e and only the following mdicate the presence of 
statistically reliable differences: Outdoor-Dinner; Picture-Indoor; 
and Picture-Dinner. However, the Outdoor-Indoor and Picture- 
Outdoor comparisons indicate, respectively, 98 and 99.2 chances in 
100 that true differences exist. 

The self comparisons of Relief boys (Tabic 31) result In one 
virtuall 3 ^ significant difference, that for the Picture-Indoor settings, 
and five completely reliable differences, as follows: Outdoor-Indoor; 
Outdoor-Dinner; Outdoor-Picture; Indoor-Dinner; and Picture- 
Dinner. It will be recalled that self-comparisons of tlie amount of 
verbal behavior yield five completely reliable differences and the sixth 
closely approximates significance (Tabic 16), 

Only two significant differences result when the observations aie 
treated as if they are iincorrclated. Plow ever, the critical ratios 
from the Outdoor-Picture, and Picture-Dinner settings indicate, 
respectively, 98.3 and 98 chances in 100 of the probability of a real 
difference. 
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Ill tile scU-coiTipfli'isoiis ot Repiilar \i\xh in tlie variouji settings 
(Table 31) five of tbe six critical ratios arc indicative of highly 
significant differences, as follows: Outdoov^ndoov ; OvU door-Dinner; 
Outdoor-Picture; Iniloor-Dlnner; and Pidvirc-l)inner. These find^ 
logs are similar to the results oluuined frum sclf-compavisiu\s of the 
ntimbci' of words s\Kikcii by the group (Table 16). 

If the observations arc regarded as uacorrclateci all differences just 
listed remain reliable except the difference resulting from tlic Indoor- 
Dinner coinparison, and it closely appioachcs statistical significance. 

The use of particles by Relief girls also shows changes which arc 
cojicuiTent witli changes in setting, and the following differences be- 
hveen settings are rclinhie: Outdoor-riuloor; Outdoor-Dinner; Out¬ 
door-Picture; Indoor-Dinner; and Picture-Dinner. These findings 
correspond to those obtained from self-comparisons nf the amount of 
ccmpreliensiblc speech, except for tlic fact that all critical ratios are 
indiratjv^' of significant differences in tile latter comparisons, The 
Indoor-Picture records of particles arc very similar, altliougli there 
Is *1 reliable difference between these settings in coniprclien.slide verbal 
behavior (Table 16). 

When the situations arc regarded as \tncorvclatcd only one of 
the tliffcvcnces, that from the Outduov-Uinncv comparison, is signifi¬ 
cant. However, the critical ratios from the comparisons of the 
Outdooi’-IndoOf, and Outdooi'-Picture settings indicate, rct>pcctively, 
98i6 and 99,4 chances in 100 that a true difference exists. 

Table 32 gives the "Critical Ratios of tlie Differences between 
Compared Groups in Mean Number of Particles’* in the various 
settings. When Regular boys and Relief bo 3 'S' arc compared the 
differences obtained in the Picture and combined settings satisfy the 
criterion for statistical significance, and all other critical ratios indi¬ 
cate 97 or more chances in 100 that true differences exist. It will 
be recalled that comparisons of tlicse groups as to amount of verbal 
behavior in the Outdoor, Picture, and combined settings result in 
differences which arc reliable or wliich closely approacli significance 
(Table 17). 

In accordance with the fact that Regular girls liavc tlic greatest 
amount of verbal behavior, this group lUJirlccdly excels all other 
giQups in use of particles. Wlien Regular girls arc compared with 
Regular boys the critical ratios in the Outdoor and Indoor settings 
indicate reliable differences, and those in the Dinner and combined 
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TABLE 32 


Cmticai, Ratios or tiii' Diffeiiknci-s Between Compared Groups in Mean 
N crwBER OF Particles Per 10-Minute PERroo, in thf. Settings Specified 


Set¬ 

ting 

Out. In. Din. Piet. 

All 

Set¬ 

ting 

Out. In. Din. Piet. All 


Reg. Ijoys—^Reh boys 



Reg. girls—'Rcl. girls 

Out. 

1.91 


OiiL. 

6.28 

In. 

2.77 


In. 

3.52 

Din. 

2.45 


Din. 

2,90 

Piet. 

CAS 


Picl, 

4.25 

All 


3.63 

All 

+.72 


Reg. boys—^Reg. girls 



Rel. boys—Rcl, girls 

Out, 

5.54 


Out. 

t,88 

In. 

3.47 


In. 

^.41 

Din. 

111 


Dill. 

2.04 

Piet. 

1.25 


Piet, 

1.29 

All 


2.88 

All 

2.00 


Reg. boys—Re 1. girls 



Rcl, boys—Reg. git Is 

Out. 

0.25 


Out. 

8.00 

In, 

0.19 


In. 

6,07 

Din, 

0.30 


Din. 

5,33 

Piet. 

4.92 


Piet. 

5.77 

All 


1.65 

All 

6.92 


settings indicate virtual significance, As in comparisons of amount 
cf verbal behavior the critical ratio in the Picture setting is smaller 
than in any others, Regular girls surpass Relief girls in all settings 
and differences in the Outdoor, Indoor, Picture, and combined situa¬ 
tions are highly significant. A critical ratio of 2.90 in the Dinner 
setting indicates virtual significance. It will be recalled that differ¬ 
ences from comparisons of amount of comprehensible speech as used 
by Regular girls-Relicf girls arc statistically reliable or closely ap¬ 
proach significance (Table 17). As would be expected from the 
fact that reliable differences exist when the amount of verbal be- 
Imvior is compared, all comparisons of particles as used by Regular 
girls and Relief hoys result in highly significant differences. 

Regular boys and Relief girls have records of particles which are 
markedly similar, except in the Picture situation where Regular 
boys liflve a relatively large incidence of particles and the critical 
ratio is 4.92. All group differences are unreliable when amount of 
speech is the basis of comparison between these groups (Table 17). 

Relief boys and Relief girls do not differ significantly as to inci- 
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dcnce oi pai'ticles in any the settings hut all the critical ratios 
indic<ite 90 to 99-2 chances in 100 that true differences exist. It 
will be recalled that comparisons of tlicsc groups as to amount of 
verbal hcliavior yield a reliable dilTcrcncc In tlie Picture setting 
and those resulting Iroin all otlier conipavisnns closely approach 
significance. 

Comparisons between relatively distinct socio-economic groups 
with the sex factor constant (Regular boys-Rclicf boys, and Regular 
girls-Relicf girls) result in reliable differences, nn the basis of the 
combined settings. 

Compaiisoris between the sexes with the socio-economic factor con¬ 
stant (Regular girls-Rcgiilar boys, and Relief girls-Rclief boys) 
result in differences which indicate, icspcctivel)^ 99.8 and 98 clianccs 
in 100 that a true difference exists, on the basis of the combined 
settings. 

Group differences in incidence of particles concomitant with diffev- 
ence in sex or in socio-economic status are fairly consistent with the 
findings obtained from siicli comparisons of nniount of comprehend 
slide speech (Table 17). 

Regular girls greatly surpass all other gr()ups in use of particles, 
Regular boy & rank second, anil Relief girls third, both being markedly 
superior to Relief boys, on the basis of the combined settings. Tile 
relative standing of the groups in regard to tlie incidence of particles 
is somewhat similar to that for the amount of comprehensible speech. 
However, the self-comparisons in certain specific settings do not show 
that use of particles is affected by change in setting identically as 
comprehensible vocal output seems to be influcnccch 

More significant differences in use of particles result from self- 
coinparisons of subjects in different types of setting than from com¬ 
parisons of different groups in the same settings. Tlie table of self- 
comparisons, TnHc 31, indicates 21 reliable differences, from a pos¬ 
sible 24, when correlated observations arc used. The table of 
group comparisons. Table 32, indicates 11 reliable differences, from 
a possible 24, when different groups are conip<arcd in the same set¬ 
tings. However, if the observations for self-comparisons arc treated 
as if uncorrelated, only 10 completely reliable differences result from 
the self-comparisons in the several settings. On this basis approxi¬ 
mately the sjtme number of significant differences arc concurrent with 
change in socio-economic status or in sex, as with variation in setting. 
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e. Adjectives'lnfiniiives. This term is used to include these parts 
of speech and also participial and genindial construct ions, and inter¬ 
jections. The reliability coefficients arc given in Table 22, and they 
range from .81 to .89 at the several age levels. 

In Appendix B are given the correlations between the compared 
settings for the various groups. The 24 correlations range from .76 
to .90, and indicate a marked degree of consistency from setting to 
setting in the incidence of adjectives-infinitives. 

In Tables 23 and 24 may be found the central tendencies «ind 
deviations for adjectives-infinitives, according to settings, The mean 
incidence for Regular boys, Relief boys, Regular girls, and Relief 
girls, is as follows: 7.05, 6.36, 9,I5, and 7.03. 

The '^Critical Ratios of the Differences between Settings in the 
Number of Adjcctires-Infinitives” as used by the various groups, are 
given in Tabic 33. The self-comparusons of Regular hoys indicate 

TABLE 33 


CRITICAL Ratios of the Dipferuncrs BurwECN Settings in the Numdch of 
ymjiiCJTvi:;'f.-lN' TNii'jvt's Ui-Fn Phe id-Minute Pkeiod by the Group 
Specified (Corhelated OnscuvATioNs) 


.Seltin^^ 

In. 

Piet. 

Din. 

Setting 

In. 


Piet. 

Din. 


Regal Elr 

boys 



Relief 

boys 



Plct. 

4.35 



Piet. 

2.50 




Din. 

0,27 

3.61 


Din. 

3.17 


1.24 


Out, 


0.09 

4.26 

Out, 

L25 


1,04 

2.13 


Regal (ir 

girls 



Relief 

girl 

s 


Piet. 




Piet. 

1.31 




Din. 

l.«5 

CM 


Din. 

0.48 


2.40 


Out. 

U.97 

11.61 

16.24 

Out. 

2.67 


0.48 

2,64 


tliat adjectivcs-inlinitives vary in uiimbcr from setting to setting, in 
accordance with the fact that significant differences in amount of 
verbal behavior arc concurrent with all changes in situation (Table 
16). The following critical ratios, obtained from self-comparisons 
of adjectives-infinitives, satisfy the criterion for statistical reliability; 
Outdoor-Indoor; Outdoor-Dinncr; Picture-Indoor; and Picture- 
Dinner. 

If the observations arc treated as if un cor related no differcjices arc 
reliable, although all critical ratios from the comparisons listed above 
indicate approximately 96 chances in 100 of the possibility of true 
differences. 
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The sclf-compfirisons of Relief boys I'csult in one completely sig- 
jiificnnl: difference, that for the Dinner-IiHloor settings, unci the 
other critical ratios indicate from 85 to 99.+ chances in 100 of the 
prohnbility of true differences. It 'svill be vccnlled tlmt self-compari¬ 
sons of tlic amount of verbal behavior yield five reliable differences 
and the sixth closely approximates significance (Table 16). 

When the obscrvatio/is arc regarded a?? un cor related the largest 
critical ratio, 1*58, occnis in the Dinner-Intloov comparison, and 
it means that tlicrc arc approximately 9+ cliaiiccs in 100 of a true 
difference. 

In the self-comparisons of Regular girls in the various settings 
(Table 33) five of tlie differences prove to have statistical reliability, 
as follows: Outdoor-Indoor; Outdoor-Diiiner; Outdoor-Picture; 
Picture-Indoor; and Picture-Dinner. The critical ratio from the 
Indoor-Dinner coinparison indicates approximately 96,5 chances !n 
100 that the difference is a true one, The findings arc somewhat 
similar to those obtained (Table (6) from self-comparisons of thn 
number of words spoken b.v the group, and relatively large critical 
ratios in both instances arc obtained from coinpiiiing tlie Outdoor 
setting with other settings. 

If the observations are treated as if uncorrelatcd the differences 
between the Outdoor-Indoor, Outdoor-Dinner, and Outdoor-Picture 
settings attain the level of statistical reliability, The critical ratios 
from tlie Picture-Indoor, and Pictiuc-Dinner conipari'^oas indicate, 
respectively, 97,5 and 99.4 chances in 100 that a true difference 
exists, 

Although Relief girls differ significantly from setting to setting in 
amount of verbal behavior (Table 16), corresponding self-com¬ 
parisons of adjcctives-infinitivcs result in no reliable differences. 
Critical ratios which indicate, however, approximately 96 to 99-7 
chances in 100 of the existence of true iHffcrcnccs result from com¬ 
parisons of the following settings: Outdoor-Indoor; Outdoor-Dinner; 
Pictm'e-IndGor i and Picture-Dinner. 

When the observations arc regarded as uncorrehted the critical 
ratios are reduced in size and the largest is 1.29, wliich indicates 
about 90 chanceji in 100 of a significant difference. 

Table 34 gives the "Critical Ratios of tlie Differences between 
Compared Groups in Mean Number of Adjcctives-ln/initivcs’’ in 
the various settings. When Regular boys and Uclicf boys are com- 
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TABLE 34 

Critical Ratios of thf 13irri:iiHNcKS DuTwciiN Compared Groups in Mean 
Number of AojEurii^Ks-lNFiNiTiVEa Per 10-Minui’E Period, in the 
Settings Specified 


Set¬ 

ting 

Our, In, Din. Piet. 

All 

Set¬ 

ting 

Out. In. Din. Piet. 

All 


Reg. boys—Rel. hoys 



Reg. irii'ls—Rel, girlg 


Out. 

2,37 


Out. 

7.90 


In. 

1,34 


In. 

2.31 


Din. 

0.19 


Din, 

1.51 


Piet. 

2.27 


Piet. 

3,24 


AJJ 


1.61 

AJJ 


4.42 


Reg. boys—Reg. girls 



Rel. boys—Rel. girls 


Out. 

7.44 


Out. 

2.18 


In. 

2.54 


In. 

2.00 


Din. 

1.69 


Din. 

D.OO 


Piet, 

2.71 


Piet. 

1,72 


All 


4.12 

All 


1.68 


Reg. boys—Rcl. girls 



Rel. boya—Reg. girls 


Out. 

0.29 


Out. 

9.22 


In. 

0.53 


In. 

3,SS 


Dill. 

0,20 


Din. 

1.45 


Piet. 

0.55 


Piet, 

4.88 


All 


0.05 

All 


5.58 


pared no differences arc statistically reliable, although those for the 
Outdoor, Picture, Indoor, and combined settings result in critical 
ratios which indicate approximately 91 or more chances in 100 that 
true differences exist. Comparisons of these groups as to amount of 
verbal behavior result iii somewhat similar findings (Table 17). 

In accordance with the fact that Regular girls have the greatest 
amount of speech, this group significantly excels all other groups 
in use of adjcctivesdnfinitivcs. When Regul.ii' girls are compared 
witli Regular boys the critical ratios in the Outdoor and combined 
settings are indicative ol reliable differences, and those hi the other 
settings give approximately 96 or more chances in 100 of the pos¬ 
sibility of true differences. Regular girls significantly surpass Relief 
girls in the Outdoor, Picture, and combined settings, and the 
critical ratios from the Dinner and Indoor comparisons arc indica¬ 
tive, respectively, of 93 and 98.9 chances in 100 of the probability 
of a true difference. In accordance with the fact that reliable 
differences exist when the amount of verbal behavior is compared, 
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four of the five comparisons of iKljcctivcs-inrniitivcs, as used by Regu¬ 
lar girls and Relief boys, result in highly significant differences and 
the fifth comparison results in a marked difference. 

Rceiilnr boys and Relief girls have markedly similar records of 
adjeclivcs-infinitivcs. It xvill he recalled tlmt differences arc small 
when these groups arc compared on the basis of amount of verbal 
behavior (Table 17). 

Relief boys and Relief girls have identical rccor<!s in the Dinner 
setting, but other comparisons yield critical ratios which indicate 
from 96 to 98.6 chances in 100 of the probability of tine differences. 
It should be restated that comparisons of these groups on the basis 
of tile amount of speech result in a statistically reliable difference in 
the Pichirc situation anil virtunlly significant differences in all otber 
comparisons. 

Comparisons between relatively distinct socio-economic groups with 
the sex factor constant (Regular boys-Relief bo 3 ^s, and Regular girls- 
Rclief girls) result, respectively, in a marked difference and in a 
highly rcliahle difference. 

Comparisons between the sexes with the socio-economic factor 
constant (Regular gIrls-Rcgular boys, and Relief girls-Rclicf boys) 
result, respectively, in a statistically significant difference, and in a 
critical ratio which indicates approximately 96 chances in 100 of the 
possibility of a true difference. 

Group differences in incidence of adjectives-infinitives concomi¬ 
tant with differences in sex or in socio-economic status are fairly 
consistent with the findings obtained from such comparisons of 
amount of comprehensible speech (Table 17). 

Regular girls significantly surpass all oilier groups in use of 
adjectives-infinitives. Regular boys and Relief girls have almost 
identical records, and both markedly excel Relief boys on the basis 
of the combined settings. The relative standing of the groups in 
regard to tlic incidence of adjectives-infinitives is sonaewliat similar 
to that for die amount of comprehensible speech. However, the 
self-comparisons in certain specific settings do not show tliat use 
of adjectives-infinitives is affected by change in setting identically 
as comprehensible vocal output seems to be iafluenced. It sliouUI he 
noted that more significant differences arc concurrent witli change 
in setting for Regular subjects than for Relief subjects. This is 
consistent with the fact that such critical ratios resulting from com- 
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parisoiis of amount of speech (Table 16) tend to be much larger 
for Regular subjects than for Relief subjects. 

More statistically significant differences in use of adjectives- 
infinitives result from self-comiKirisons of subjects in different types 
of setting than from comparisons of different groups in the same 
settings. The table of self-comparisons, Table 33, indicates 10 
reliable differences, from a possible 24, when correlated observations 
are used. The table of group conipaj'/sons. Table 34, indicates six 
reliable differences, from a possible 24, when different groups are 
compared in the same settings. However, if the observations for self' 
comparisons are treated as if uncorvelatcd, only three statistically 
reliable differences result from the self-comparisons in the several 
settings. On this basis, more significant differences are concurrent 
with change in socio-economic status or in sex, than with variation 
in setting. 

C. Summary 

1. A study of the proportions of the several parts of speech in 
the total amount of coirifjrehensible verbal behavior for 444 hours, 
results in the following findings: 

(a). The two parts of speech which have the largest propor¬ 
tions in the present study arc pronouns and verbs, and they maintain 
approximately the same ratio to the total number of words at all 
ages. When combined with infinitives they constitute 55 per cent 
of the speech of the subjects. At all ages they surpass the percentage 
of nouns. 

(/j), Nouns rank third, with a proportion of 16 per cent, and 
there is a reduction from 17.9 per cent at 30 months to 13.4 per cent 
at 54 months. Relief hoys have the largest percent«agc of nouns when 
compared with the other thrf;e groups. Interjections likewise de¬ 
crease with age, and the mean for the entire group is 2.8 per cent. 

(t'). Articles, conjunctions, prepositions, adverbs, and infinitives 
increase in varying degrees with age. The proportions are larger for 
Regular than for Relief subjects, and for girls than boys, except in 
the case of adverbs. 

(d). Adjectives do not show a consistent increase with age 
after a small rise at 36 months, They constitute 7.1 per cent of the 
verbal behavior of the subjects. Girls have a slightly Larger pro¬ 
portion of adjectives than but the difference between the socio- 
econcmic groups is negligible. 
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(^). A comparative stiid.v of Mx previous investigations re¬ 
veals certain trends, sudi as a decrease of nouns and interjections 
and an increase in pronouns, adjectives, verbs, and iclauonal words, 
with age. These trends usually avc more marked in those studies 
which have subjects of 18 and 24 months of age. The present study 
has subjects above 29 months of age, and the results do not in all 
cases coincide with those just nicnlioned. 

The six investigations which arc cited show marked differences 
in the proportions of the sevend parts of speech. 'Fhe present study 
shows resemblances in many respects, but likewise differs greatly 
from certain of the previous studies. It seems probable that many 
of the differences m«ay be due to the fact tlint the several investigators 
have followed different authorities on grammar and the results, 
strictly siieaking, are not directly comparable. 

2. The study of the incidence of the jrarts of spcccli, or groups 
of parts of spceci), is based upon 345 hours and 20 minutes of obsevva' 
tion. The findings arc ns follows: 

(rf). The reliability cocfTicicnts for the parts of speech, or 
groups of parts of speech, range from .81 to .90 at the various 
ages, wlien uniform Outdoor and Indoor records arc used. 

{h). The 120 correlations between tlic compared settings range 
from .72 to .93 and indicate, on the part of the specific <iuhjccts, a 
marked degree of consistency from setting to setting in the incidence 
of the parts of speech, or groups of parts of speech. 

(e), In accordance with the fact tliat changes in verbal be¬ 
havior arc coneurrent with changes in setting and 22 of 24 self- 
comparisons result in reliable dlfTcrcnccs, significant changes in the 
incidence of the parts of speech, or groups of parts of spcccli, like¬ 
wise are concomitant with variations in setting, and 24 self-comj)arh 
sons in each instance give the following completely reliable 
differences: nouns, 18; pronouns, 16; verbs, 19; particles, 21; and 
adjectives-infinitives, 10, 

(rtf). The greatest frequencies of the p<aits of speech, or groups 
of parts of speech, tend to occur in those settings in whicli the greatest 
amounts of verbal behavior are found, that is, in the Outdoor or 
Picture setting. In the ease of Regular girls the Outdoor situation 
is the scene of the largest records, and in the case of the other 
three groups the Picture setting usually has the highest incidence, 
(e). Envimeratlon, which involves the use of nouns, is espe- 
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cially pronounced in the Picture setting foi all groups, although 
Regular girls frequently hnvn records characterized by some desevip- 
tioii. The nature of the Picture setting may have been sucli as to 
elicit nouns- 

(/)- When groups which differ in socio-economic status or in 
sex, or in both, are compared on the basis of the combined settings 
three of six comparisons of verbal behavior result in statistically 
sigiuVicaiit dfifcrciiccs. /n accordance with this /act rch'aide differ- 
c net's occur when such group com pari sons are based upon the parts 
of speech, or groups of parts of speech, as follows: nouns, two; pro¬ 
nouns, five; verbs, four; particles, three; and adjcctives-infinitivcs, 
tlwee. Regular girls usually have, the largest and Relief ho^^s the 
poorest records of the four groups. In innst eases Relief girls and 
Regular boys have markedly similar records. 

(ff). When groups which differ in socio-economic status or in 
sex, or in both, ai e compared on tjic basis of verbal behavior in specific 
rather than combined settings 11 of 24 comparisons result in statis- 
ticalb' significant differences, In accordance with this fact reliable 
differences occur when corresponding group comparisons arc based 
upon tlic parts of speech, or groups of parts of speech, as follows: 
nouns, 7; pronouns, 18; verbs, 13; particles, 11; and adjcctives- 
infinitives, 6. 




VI. GENERAL SUAIMARY AND CONCLUSIONS 
A. Summary 

The present study has investigated the variations in language which 
lire concomitant with differences in environmental setting, socio¬ 
economic status, sex, age, and other factors. The findings, which 
arc based mainly upon the classi/ication given by Jespersen^s Essentwb 
of English Grammar (45), have been compared with the results of 
^'ix other studies of the parts of speech. 

Rfost of the study has been based upon language records which 
totalled 280 minutes per subject, or 345 hours «and 20 minutes for 
the group of 74 subjects. However, certain parts of the investigation 
have included 444 hours of recorded verbal behavior. 

The subjects range in age from 30 to 65 months, with a mean 
of 47.6 months. They have been divided into four groups: Regular 
boys, Relief boys, Regular girls, and Relief girls. Regular subjects 
came from homes of superior socio-economic levels, and Relief eases 
from less fortunate families where government aid was being re¬ 
ceived in sonic form. Regular and Relief eases had respective 
percentile ranks of 70 and 46 on the Menill-Pahner Scale of Mental 
Tests (82). 


1- Length of Sentence 

For Regular boys, Relief boys, Regular girls, and Relief girls 
ill the combined settings the respective means are as follows; 4.56, 
3.98, 4.87, and 4.75 words per response. 

The length of response shows only slight variations concomitant 
with change in setting. There are no reliable differences between 
settings for the combined groups of ^'All Subjects,” the largest 
critical ratio being 0.86. Only five of the 24 self-comparisons of 
specific groups in the several settings result in significant differences, 
and these occur for Relief subjects. 

With differences in socio-economic status or in sex noticeable 
variations occur in length of response. Girls surpass boys and the 
critical ratio of 2.62 indicates approximately 99.5 chances In 100 of 
the existence of a true difference. The marked superiority of girls 
occurs, liowcver, mainly in connection with Relief boys for tlie 
comparisons of girls with Regular bo)’’s result in unreliable differ¬ 
ences. Regular subjects arc superior to Relief cases in mean length 
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of response and tlic critical ratio of 1,76 indicates about 96 clianccs 
in 100 of a true difference. Tlie superiority is fouiul particularly 
in comparisons with Relief boys. All comparisons of Regular sub- 
jects with Relief giils result in statisticiilly imrcUalile diffcrcuccs, 

Certain variatiojis in length of response are conconutunt with 
differences in intelliRcncc. Rcgiihtr subjects, willi a percentile rank 
of 70, surpass Relief eases wlmsc percentile rank is 46, Mowever, 
marked inconsistencies from comparisons of specific groups indicate 
that intelligence, as measured in the present study, may not he the 
basic explanation of the existing differences. A similar sUtemev^t 
may be made concei’niiig the fact that Regular subjects, composed of 
a much larger number of only children and liaving few siblitigs as 
compared with Relief subjects, markedly surpass the latter in mean 
sentence length. 

As age increases a marked increase occurs in the mean Icngtli of 
response. At 30 montlis the mean response Is 3.2 words and at 
60 months it has increased to 5.2 words. The proportion of one- 
word utterances shows a rapid decrease witli age. 

2, N}i?r}hrr of JFords Spoken 

For Regular boys, Relief hoys, Regular girls, and Relief girls in 
the combined settings the comprehensible words spoken per 10-minutc 
period occur with the following frequencies: 46.91, 40.02, 60.77, 
and 47.27. 

The amount of comprehensible speech shows marked variations 
concomitant with changes in setting. Of 24 self-comparisons of 
specific groups in the several settings 22 result in higlily significant 
differences. Of the six self-comparisons of ''All Subjects’* iu the 
different settings five result in completclj^ reliable differences. The 
Outdoor and Picture settings vvere the scenes of tlie greatest amounts 
of speecii, 

Wlicn compared as to amounts of verbal beJiavior girls arc superior 
to bo 3 ^s, and Regular subjects to Relief subjects, the differences being 
statistically reliable, Regular girls surpass each of the other groups 
and the differences arc statistically significant. Relief ho)'s have 
the smallest records and comparisons with otlicr groups j-csult in 
differences which are reliable or which closed' approadi significance. 

With diTfercnccs in intelligence, as indicated by percentile lanb 
oil tile Merrill Pfdmer Scidc of Menial Test^j marked variations 
occur in amount of verbal behavior. Regular subjects, wltli a 



FLORENE M. YOUNG 


125 


jierccntile runic of 70, arc siKiiificantlv superior to Relief subjects 
whose percentile rank is 46. However^ there arc several contradic¬ 
tions noted from comparisons of specific gi'oups which indicate that 
intelligence, as measured in the present study, does not offer a 
consistent explanation of the existing differences. 

Regular subjects, composed of a much larger number of only 
children and having few siblings as compared with Relief cases, 
significantly surpass the latter in amount of verbal behavior. Never¬ 
theless, numerous inconsistencies may be noted in connection with the 
several group comparisons and it is apparent that sibling incidence, 

If it may be regarded as a possible causative factor, does not exert 
a uniform influence. 

As age increases the amount of speech increases. At 30 months 
tile mean number of comprehensible words per 10-mliiute period is 
20.6, and at 54 months the record is 73.4 words. 

Individual records indicate that certain variations in amount of 
language may be associated with serious personality maladjustments. 

3. Pfirts of Speech 

A comparative study of six previous investigations reveals certain 
trends, sucli as a decrease of nouns and interjections and an increase 
in pronouns, adjectives, verbs, and certain relational words, with 
age. j\'larked differences occur In the proportions of the parts of 
speech wlien the results of seme of the studies are compared. It 
appears that a number of the variations may be due to the fact that 
the investigators followed the viewpoints of different autliorities on 
grammar and, therefore, the results arc not directly comparable. 

In the present study of the proportions of the parts of speech 
during 444 hours, pronouns and verbs were found to have the largest 
percentages. When combined they constitute 55 per cent of the 
speech of the subjects. At all ages these parts of speech surpass 
nouns. Tile respective proportions of nouns, pronouns, verbs, adverbs 
and adjectives are: 16 per cent, 25.8 per cent, 29.2 per cent, 10.9 per 
cent, and 7.1 per cent. The respective proportions of conjunctions, 
prepositions, articles, and interjections are: 1.7 per cent, 4.3 per 
cent, 2.4 per cent, and 2.8 per cent. Nouns and interjections tend to 
decrease with age. Articles, conjunction.s, prepositions, adverbs, and 
infinitives increase in varying degrees with age. 

In the present study of the incidence of the pails of speccli duiing 
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345 hours and 20 minutes leconis ^vc^■c obtained, as previously stated, 
in four relatively distinct types of environment. The 120 Pearson 
product-moment correlations between the compared settings range 
from .72 to .93, indicating a marked degree of consistency on the 
part of the Individual subjects in the incidence of the parts of speech. 

Significant changes in the frequencies of the parts of speech are 
concurrent with cliangcs in setting. From 24 sclFcomparisons of 
groups in different settings the following numbers cf statistically 
reliable differences result i nouns> 18; pronouns, IG; verbs, 19; 
particles, 21; and adjcctivcs-iiifiiiitivcs, 10. These results arc more 
understandable wlicii it is recalled that from 24 similar self-com¬ 
parisons of the total comp rehen si hie speech used by groups in 
different settings, 22 statistically significant differences were obtained. 
The greatest frequencies of tlic parts of speccli, or groups of parts 
of speech, tend to occur in those settings in wdiicli the greatest amounts 
of verbal behavior arc recorded, that is, in the Outdoor or Picture 
setting. 

The records of the several parts of speech vary from group to 
group. Regular girls usually have the largest and Relief bo^'s tlic 
smallest frequencies, and in most instances the records of Relief 
girls mid Regular boys arc very similar. When comparisons of tliese 
groups are made on the basis of the conibincd settings statistically 
significant differences result from the six comparisons as follows: 
nouns, two; pronouns, five; verbs, four; particles, three; and adjec- 
tives-infinifives, three. It should be recalled that tliree of six such 
comparisons of verbal behavior result in reliable differences. When 
the groups arc compared on the basis of specific settings rather than 
combined settings, 11 of 24 comparisons of the amount of speech 
result in significant differences. In accordance with this fact, re¬ 
liable differences occur when corresponding group comparisons arc 
based upon the parts of speech, or groups of parts of speech, as 
follows: nouns, seven; pronouns, 18; verbs, 13; particles, 11; and 
adjectives-infinitives, six. 


B. Conclusions 

The findings of the present investigation seem to warrant the 
following conclusions; 

1. The length of response shows relatively slight variations with 
change in setting, as the term is used in this study. 
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2. The length of response varies from group to group. Girls 
markedly surpass boys and Regular subjects are dcfinilely superior 
to Relief subjects. Regular girls have the best records and Relief 
boys the poorest, 

3. The length of response shows a consistent increase with age. 

4. The amount of comprehensible Ycrbal behavior varies signifi¬ 
cantly from setting to setting. The Outdoor and Picture situations 
were the scenes of the largest amounts of speech, The results indi¬ 
cate that in order to secure tinily representative samples of the lan¬ 
guage of preschool subjects it is important to procure records in 
wjveraJ rchitivcly disl'mct types of environmenta] situatiojis. If this 
is impossible the setting which is used should be carefully described 
and the limitations recognized. 

5. The amount of verbal behavior varies from group to group, 
Girls are significantly superior to boys, and Regular subjects to 
Relief subjects. Regular girls surpass all other subjects and Relief 
boys have the smallest records of any group. 

6. The parts of speech show marked variations in frcquenc}' 
concomitant with changes in setting. The changes from setting 
to setting arc, in general, fairly consi.stent with those occurring for 
the amount of verbal behavior. 

7. The parts of speech vary in incidence from group to group. 
Regular girls usually have the largest and Relief boys the smallest 
records. 

8. A comparative study of six previous investigations indicates 
that, althougli certain common trends are observable, marked differ¬ 
ences exist in the proportions of the parts of speech. It appears that 
an important variable in studies of language development is the use, 
on the part of investigators, of markedly different classifications in 
making grammatical analyses. This fact should be recognized as 
one of the possible causes of the differences in findings whenever such 
studies are compared, 




APPENDIX A 
Distribution of Subjects 
TABLE 35 


DlSTEtlUUTION OF CASKS UY AgE, GrOUP, SeX, aND P.M’ERNAL OCCUPATION 


Age 

Group 

Sex 

I 

II 

Occupational 
III IV 

groups* 

V 

VI 

VII 

30 


M. 

3 

I 







Rcl. 

M, 





1 

3 



Reg, 

F. 


1 

2 






Ref. 

F. 





1 

1 

i 

36 

Reg. 

M. 


1 

2 






Rcl. 

M, 






3 



Reg. 

F. 

2 








Rcl. 

F. 






2 


+2 

Reg. 

M. 

Z 

1 







Rel. 

M. 





1 

2 



Reg. 

F. 

1 


2 






Rel. 

F. 





I 

2 


48 

Reg. 

M. 



3 






Rei. 

M. 





1 

t 

1 


Reg, 

F. 



3 






Rel. 

F. 






3 


54 

Reg. 

M. 


1 

4 






Rcl. 

M. 






3 

2 


Reg. 

F* 

1 


3 






Rcl. 

F. 





2 

2 


60 

Reg. 

M. 



2 






Rcl. 

M. 






2 



Reg. 

r. 



2 






Rel 

T 






1 

1 

All 

Reg. 

M. 

5 

4 

11 

0 

0 

0 

0 


Rel. 

M. 

0 

0 

0 

0 

3 

14 

3 


Reg. 

r. 

4 

1 

U 

0 

0 

0 

0 


Rcl, 

F. 

0 

0 

0 

0 

4 

11 

2 


*The Occupational Groups arc as follows: I. Profcasional; 11. Semi- 
profc^^sionil and managerial; IIL Clerical, skilled trades, and retail busi¬ 
ness; IV. Farmers; V. Semi-skilled, minor clerical, and minor business; 

VI. Slightly skilled trades and occupations requiring little training or ability; 

VII. Day laborers of all classes (3+, pp. 217 and 501), 
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TAULE 36 


Mean Percentile Rank Ohtaineb on tiii; Meiuui.i.-I’almkr StALi; or 
Mentai. Tests ey Ace, Group,* Sex, and Pateiinai, Uccupations"*'* 







Occupational 



Age 

Groii|) 

Sex 

1 

11 

111 IV V 

VI 

VII 

30 

Rce. 

M. 

86 

70 





Rel. 

M. 



75 

48 



Reg. 

f. 


90 

65 




Rel, 

F. 



SO 

■iO 

25 

36 

Reg, 

M. 


BO 

75 




Rel, 

M, 




35 



Reg. 

F. 

85 






Rel, 

F. 




45 


42 

Reg. 

M. 

7S 

55 





Rel, 

M. 



50 

-10 



Reg. 

F. 

70 


65 




Rel, 

F. 



70 

35 


4S 

Reg. 

M. 



58 




Rel, 

M, 



76 


35 


Reg. 

F. 



64 




Rel, 

F. 




52 


54 

Reg, 

M, 


80 

68 




Rel. 

M, 




48 

43 


Reg. 

F. 

SO 


72 


‘ 


Rel, 

F. 



55 

50 


60 

Reg. 

M. 



55 




Rel. 

M. 




38 



Reg, 

F, 



60 




Rel, 

F. 




20 

50 


All 


80 

75 

65 63 

41 

n 


*Only IS Relief boys are iiicliideil since hvo did not have mental tests, 
**{3+, pp. 337 and 501). 



Pasal Corrki.ations 
TABLE 37 

COURnLATlONS* BCTWKIiN MeAN SENTENCE LENGTHS Usi‘1) IN THE CoMt'ARED 
Setfincs dy Regular Bovs and Relief Hoys 


Group Setting 1 2 3 4 5 6 7 


Rcff. B. 1 Out. 




2 In. 

.90 



3 Din. 

.92 

.91 


4 Piet. 

.95 

.93 

.95 


IM. B. 5 Out, 

_ 




6 In, 


,90 



7 Din. 


,88 

.91 


8 Piet. 


,89 

.90 

.92 


“^For REgular boys Relief boyg, in this and the anccecding tables, the 
probable errors of the coefficients betAveen .76 nnd .81 arc .03; of these 
between .82 and .88 are .02; and of those between ,89 nnd .97 are .01. 


TABLE 38 

Correlations'^ Between Mean Sentence Lengths Used in the Compareu 


Settings dy Regular Girls and Relief Girls 

Group 

Setting 

1 2 

3 4 5 6 

7 

lifi/. G. 

1 Out. 

2 In. 

3 Dill. 

4 Piet, 

.92 

.94 .93 

.92 .90 

.91 



lid. G. 5 Out. — .90 

6 In. .93 .9+ 

7 Dill. .93 .92 .91 

8 Piet. 


^For Regular girls and Relief girls, in tliia and the succeeding tables, the 
probable errors of the coefficients between .77 and ,83 arc .03; of those 
between .84 and .90 are .02; and of those between ,91 and .96 are .01, 

TABLE 39 

Correlations Between the Total Number of Comereiiensidle Words Used 
IN THE Compared Settings dY Regular Boys and Relief Boys 


Group Setting 1 2 3 4 5 6 7 


Reg. B. 1 Out. 




2 In. 

.97 



3 Din. 

.93 

.96 


4 Piet. 

.93 

.90 

.92 


RcL B. 5 Out, 





6 In. 


.93 



7 Din. 


.92 

.94 


8 Piet. 


.96 

.91 

.92 
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Correlations limVEii-V the Total Nij-%idkr or CoMi'Hinii-N.sEnrjs Words Used 
la the Compared Seti'ings or Regular C/irls anh Riu.iiu- Carls 


Group 

ScCtinff 

1 

2 

3 1 5 

6 

7 

G. 

I Out. 







2 In. 

.94 






3 Bin. 

.93 

.90 





4 Piet. 

,92 

.96 

.92 



Jlel. G. 

5 Oiit* 



— 




6 In. 



.95 




7 Din. 



,9J 

.PJ 



8 Piet. 



.91 

.91 

.02 


U'AULE 41 

CoRRKLATroNJ JJrnvrEw ?Jou.v5 UsjvD IN TJJE Compared SirrriNos dy Rrijula}? 
Bovs \m Rec.ikp lUn'S 


Group 

SeUinp 

1 

2 

3 

V 5 

6 1 

kc/;. J}. 

1 Out. 

2 In. 

.36 






3 DiiL 

.32 

,86 





4 Piet 

.85 

.89 

.85 



Rel. B. 

5 Out 




_ 



6 In. 




.89 



7 Pin. 




.HI 

.70 


8 Piet 




.81 

.76 .73 


TABLE 42 

CoRP.liLATlQNS BeTWEKH NqUHS USED 1M THE COMPARFO SumMCS RY Ri^GULAR 

Girls and Relief Girls 


Group 

Setting 

t 

2 

i 

4 

5 

6 

7 

G. 

1 Cm. 

2 In. 

.89 






' 


3 Din, 

.82 

.79 







4 Piet. 

.75 

.80 

.78 





Rel. G. 

5 Out 

6 In. 

7 Din, 

8 Piet. 





.81 

.80 

.78 

.83 

.82 
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TABLE +3 


CORRELAnONS BETWEEN PRONOUNS USED IN TIIU COMPARED SEITINGS 
Regular Boys and Relief Boys 

DY 

Group 

Setting 

1 

2 

3 

4 

S 

6 

7 

Reff, 

1 Out. 









2 In. 

U 








3 Dui. 

.U 

.87 







4 Piet, 


.37 

.33 





Rc\. B. 

5 Out. 









6 In. 





.83 




7 Din. 





.77 

.77 



8 Piet. 





,85 

.80 

.72 


TABLE 4+ 

CoRRRl.ATioNs Between Pronouns Used in tut. Compared 
Regular Girls and Relief Girls 

Settings 

DY 

Group 

Setting 

1 

2 

3 

4 

5 

6 

7 

Ret/. 0, 

1 Out. 









2 III. 

.39 








3 Din. 

.36 

.87 







4 Piet. 

.87 

.90 

.84 





]UI. G, 

5 Out. 




_ 





6 In. 





.82 




7 Din. 





.31 

.80 



8 Piet. 





.82 

M 

.86 


TABLE 45 

CORRHUTIONS BliTWEtiN VJ?RnS USEO IN THE COMPARED SETTINGS EY REGULAR 
Boys and Relief Boys 


Group Setting 1 2 3 4 5 6 7 


Rcff, B. 1 Out. 




2 In, 

.93 



3 Din, 

.92 

,86 


4 Piet. 

.37 

.38 

.82 


Rrl, ii, 5 Out, 

_ 




6 In. 


.85 



7 Dill. 


.80 

.83 


8 Piet. 


.35 

..S4 

.33 
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table 46 


CoaREL\TlONS UmVliES Wum UsEli IN TIIK CoMPAUIil) SlvTTrN<;s IIY KecUMR 
GlRI.8 AND EELIRF GiRL^ 


Group 

Setting 

t 

2 3 

4 


6 

7 

Rfff. G. 

J Out. 

2 In. 

3 Din. 

4 Piet, 

.77 

,97 

.77 

,73 ,73 





Rel. G. 

5 Out, 



— 





6 In, 




.90 




7 Din. 




.84 

.85 



8 Pitt, 




.88 

.87 

.78 


TABLE 47 

Correlations Between Particles Used in tjie CompaiiivD Sr.niNos dy 
Ruoular Bora amo Relief Boys 

Group 

Setting 

1 

2 

3 4 S 

6 7 

Reff. B. 

1 Out. 






2 In. 

,81 





3 Din, 

.75 

.82 




4 Piet, 

M 

.89 

.n 


ReL B. 

5 Out, 



_ 



6 In. 



.76 



7 Din, 



.78 

.84 


J Piet, 



.81 

.8$ .86 


TABLE 48 


Correlations Betwijen Particles Used in the CouPARiiU Settings dy 
Regular Girls and Relief Girls 


Group 

Setting 

1 

2 

3 

4 

5 

6 

7 

Re^. G, 

1 OuL 









2 In. 

78 








3 Din. 

.80 

.75 







4 Piet 

-89 

.79 

.81 





Kcl G, 

5 Out. 









6 In. 





.79 




7 Din. 





.78 

.86 



8 Piet. 





.80 

.88 

.86 
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TABLE 49 

CORHULATIONS DETWHEN AojECTIVEa-lNFlNlTlVES USED IN THE COMl-AREl) 
Setti>jds TiY Regular Boys and Reliuf Boys 


Group 

Setting 

1 

2 

3 

4 5 

6 7 

Re{f. D. 

1 Out 

2 fr. 

.g2 






3 Din. 

.85 

.90 





4 Piet. 

Rl 

.83 

.7fi 



Rel. D. 

5 Out. 




_ 



6 In, 




.85 



7 Din. 




.78 

,76 


S Piet 




,77 

.80 .79 


CoRiiRLATioNS Between 
Settings dy 

TABLE 50 

AnjECTiVEs-lNriNiTivEs Used in the 
Regular Gjrls and Relief Girls 

Compared 

Group 

Setting 

1 

2 3 4 5 

6 

7 


1 Ont 






2 In. 

-85 





3 Din. 

.84 

.86 




4 Piet, 

.85 

.83 .83 



G. 

5 Out. 


_ 




6 In, 


.83 




7 Din. 


.77 

.77 



8 Piet 


.80 

,78 

.81 
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I. INTRODUCTION 


Some years ago wc recorded the behavioral development of two 
infants who were reared from the beginning of the second to the 
end of the fourteenth month of life under conditions which may 
be designated as restricted practice and minimum social stimulation. 
The essentials of these conditions were as follows: The two experi¬ 
menters (Mrs. Dennis and the writer) exercised the sole care of 
the subjects, The subjects saw no other children and saw very 
few adults aside from the experimenters. We refrained from per¬ 
forming any infant responses in the subjects' presence. Wc did not 
reward or punish the subjects for any response nor In struct them 
in any way- Purthcrmorc, the environment of the children was 
such that in respect to many responses there was little or no oppor¬ 
tunity to engage in practice. The aim of the study was to deter¬ 
mine wliat behavioral development would occur when the care of 
the Infants was reduced to the minimum attention which would 
insure their comfort and well-being. 

Such an investigation necessarily gathered data bearing upon many 
aspects of infant behavior. We have previously reported certain 
portions of our data. In one of these reports (6) it has been shown 
that our subjects exhibited all of the responses which b log rapid cal 
studies (7) and Shirley’s investigation (10) have shown to be 
common responses of infants, and that throughout most of the first 
year our subjects* responses occurred within tl^e usual age range 
of each response. In the period following the first birthday one 
subject sliowcd retardation in regard to the onset of locomotor items 
because of a partial hemiplegia which had not been noticed at an 
earlier period. This disability was probably referable to a cranial 
injury at birth, and could in no way be attributed to the experi¬ 
ment. The second subject, in respect to lo coin a tor development, 
was near, but not entirely beyond, the upper extreme of control 
cases. A second report (2) revealed that both subjects were re¬ 
tarded in respect to a few responses the practice of which was 
entirely ruled out by the conditions of the experiment. These 
responses were: sitting without support, reaching for a dangling 
object, and supporting the weight of the body upon the feet. While 
tJwse responses were absent when tliey were tested for at ages 
beyond the usual period for their appearance, they were readily 
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cstablislied when oppoitunities for practice were afforded to the 
subjects. 

A further phase of the iiivestiKiition had to do with smiling to 
social stimulation (1). It wa.s fouiul that visual stiimilation from 
the experimenters caused smiling, although the experimenters bad 
not fondled or petted tlic infants. This appeared to he because 
the visual appearance of adults had been associated with tlie feeding, 
bathing, cleaning, and dressing of the infants. This interpretation 
was corroborated by the fact that early in the experiment the speech 
of the experimenters, in contrast to the visible presence of the 
experimenters, did not cause smiling. Smiling upon verbal stimula¬ 
tion occurred soon after the investigators began to announce their 
entrance to the nursery and to speak to the subjects wliilc attending 
to their wants. 

Handedness, and other fornrs of laterality of function (3), were 
exhibited by the subjects dc-spltc the fact that we attempted to 
treat the two sides of the body in identical ivays. 'I’hc handedness 
of the subjects differcil, although the two infants were subjected to 
identical environmental conditions. 

Other portions of our data await further report. The delay in 
the presentation of the finding-s has arisen in part from iiucrvoiiing 
activities which retiuived that the analysis of the data be postponed 
anti In part from the time-consuming nature of the analysis of the 
data, especially of thoiic data win’ch were obtained by the use of 
the motion picture camera. 

The aim of the present monograph is to present a general picture 
of the montli-by-moiith development of the subjects. Such an 
account will provide a survey of the behavior of the stibjtcts which 
cannot be obtained by n combination of the studies of special re¬ 
sponses, No method has yet replaced the biographical method as a 
scheme for glimpsing the development of the infant as a series of 
related events. 



II. SUBJECTS AND EXPERIMENTAL CONDITIONS 

In earlier communications we have described our subjects and 
liave depicted the experimental conditions as they bore upon the 
special topics upon which we were reporting. It seems desirable 
here to present the conditions of the experiment in their entirety. 
We hope that the account is sufficicntlj^ complete so that no further 
account of experimental conditions need be given at a future time. 

Our subjects were fraternal twinsj but the relationship of the 
infants was not an important part of the study. Our original plan 
envisaged the use of only, one subject, but the first inquiry for a 
subject to the Social Service Department of the University of Vir¬ 
ginia Hospital revealed an opportunity to secure a pair of non- 
identical female twins. The proffered twins were accepted because 
they enabled us to double the number of our subjects with consid¬ 
erably less than a doubling of cost and care. Thus the twin rela¬ 
tionship of the subjects was^ from the standpoint of our problem, 
purely accidental. 

Their parents arc of north-European ancestr5\ The father was 
a former taxi-driver, whose whereabouts at the time of the birth 
of the twins was unknown. The mother had been a saleswoman in 
department stores. The father had no other children; the mother 
had two children by a former husband. We were able to obtain 
the twins as subjects because the mother was unable to provide 
for them. They came to us when they were 36 days old. The 
mother understood that we offered temporary care of the twins in 
return for the privilege of studying them. She understood the 
general nature of our research and was cooperative at all times. 

Throughout the experiment the twins lived in our home but they 
were confined to the nurseiy. This was a second-floor room, so 
situated that from the infants' position only sky and tree tops were 
visible through the windows, The room itself contained only the 
subjects’ cribs, a bureau, a table, two chairs, and a screen near the 
door. No picture or decoration of any sort was permitted in the 
nursery. The door of the room was kept closed, and we entered 
tlic room only to care for the subjects, to observe them, and to 
experiment with them. The twins were never taken from the nursery 
except on a few test occasions and for trips to the University Hospi¬ 
tal for anthropometric and pediatric examination. On these trips 
the infants' faces were covered. For three months during the summer 
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the subjects lived in a summer cabin, 17 miles away, in a room 
similar to the winter nursery. As the trip to and fiona the cabin 
was carefully supervised, and as tlieir mode of life at the cabin was 
identical with that in town, this fact docs not alter the principle 
that the environment of the subjects was limited and controlled in 
a very strict manner. 

Although ihe infants were iiKloors at all times, we saw In it that 
iresh air sunshine were v>v\i^pUed. Windows were 

opened for a period daily, the length of the period depending upon 
the outside temperature. The subjects, dressed only in shirt and 
diaper, were given sun baths before an open window* Direct sun¬ 
light came through the windows during a large part of the daylight 
hours. In spite of spending the first year of life indoors, the twins 
had a sun tan at all times, 

The subjects were placed in individual cribs, of tlie trade name 
'‘Kiddie Koop.” The crib? were placed side by side with a screen 
equal in height to the cribs between the two, so t]mt the twins 
could see each other only when taken from tlicir beds. Dining the 
first nine months the subjects were taken from the cribs only for 
feeding and bathing or when removal from the cribs was demanded 
for the purposes of experimentation. 

With the exception of a few occasions during the latter part of 
the experiment the sole care of the twins was supplied by tlie experi¬ 
menters. This means that we bathed and fed the infants, changed 
the diapers and bed clothing, and cleaned the mom. The infants 
seldom saw other people, and when tiicy did it Avas with our 
knoAvledgc and supervision. Visitors were required to adhere to the 
same practices which we imposed upon ourselves. 

We carefully refrained from rewarding or punisliing the subjects 
for any action. The subjects were not scolded or spanked or treated 
roughly in connection with any response. We did conduct some 
experiments to determine the first reaction of tiie subjects to scold¬ 
ing and to a light slap on the thigh, but these stimuli came at a 
time when the infants were silently and quietly watching the experi¬ 
menter. With a few exceptions, we never encouraged or discouraged 
any act of the Uvins. The excciWions to this rule, and to other such 
genernl rules, occurred in the last month of the investigation, wlicn 
the experimental conditions were partially suspended. 

Indifferent behavior toward infants is most difiicult to acliieve, not 
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in respect to avoiding^ such overt acts ^is praising and fondling but 
in respect to the amount of attention which is given to the infant. 
If the infant is doing something new or interesting, the adult is 
likely to watch the child much more closely than usual, and this in¬ 
creased attentiveness on the part of the adult may act as a reward 
and may induce repetition of the response. In order to avoid 
variation in attentiveness wc attempted to watch the infants at all 
times when we were in their presence, except when we were taking 
notes. In this connection it must be borne in mind that when we 
were in the nursery wc were never engaged in anything other than 
meeting the needs of the subjects and observing their behavior. 
Routine behavior, as well as any new behavior of the subjects, was 
observed and recorded each time we entered the nursery. This is 
very different from the ordinary home situation, where the infant 
receives attention primarily when he engages in some unusual, or 
some culturally significant, response, It is our belief that we did 
not reveal more interest in any one act of our subjects than wc did in 
any other act, 

This leads to a consideration of our treatment of the twins’ cries. 
In this respect our procedure was as follows: If either of tlie infants 
cried at some time other than feeding time, one of the experimenters 
entered the room and investigated the cause. The cause was ordi¬ 
narily a soiled diaper. The diaper was changed, and we left the 
morn. 1/ fhe Cffed as wc left, wc paid no nttcntiari ta such 
a cry. 

Tlic feeding routine was maintained in a general wayi but not 
with extreme rigidity. If an infant was asleep at tlie regular time 
for feeding, wc allowed her to go somewhat beyond the usual 
period. If she fretted a great deal or cried strongly before the hour 
for feeding, her food was given as much as 15 minutes early. In 
that sense, we may be said to have rewarded the citing of the sub¬ 
jects, but in 50 doing wc could hardly have rewarded any other 
response. Wc shall see later that crying was very infrequent. 

Wc not only avoided reward and punishment but wc avoided acts 
which might have provided examples for imitation. With certain 
exceptions to be noted later our behavior in the nursery was limited 
to changing diapers, bathing, feeding, etc. We carefully refrained 
from baby talk and from babbling, as we wanted to know whether 
such vocalizations would occur without example. Likewise, wc never 
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performed for the twins such acts as pattlnf^ tlicir haiuls or playing 
tUelv toes. 

Thus far we have spoken only of the conditions which remained 
relatively constant until the last few weeks of the expenment. We 
turn now to more stringent restrictions in the environment of the 
subjects wliiclL in tlic mnini were applied only for the first half-year. 
The conditions to he described were designed to provide answers 
to specific questions aiul rverc abandoned when tlie answers were 
obtained. 

We wished to determine whether or not the infants would smile 
upon hearing the voice of the adult, if s|)ccch were not associated 
with the care and attention which llic adult supplie<l, F{)r this reason, 
until the twins were 26 weeki? of age, we never announced our entry 
into the nursery and never spoke to the sulijeets. We were not 
totally silent, for we occasionally commented to each other while 
in the nursery, hut we were careful not to make comments while we 
were feeding or otherwise caring for the twins. Our speech when 
we were outside the nursery could be licard by tlic iinfants, hut it 
had Jio more relation to their behavior rtian did tralHc noises or 
other common sounds, 

We wished also to know wliether positive responses toward us 
would develop if we refrained from smiling at tlic twins and from 
petting, cuddling, and fomlling them. In order to determine tlic 
answer to this question we avoided tliesc expressions during the first 
26 weeks. Withholding of dcmonstnitinns of affection of this sort 
was not an easy task to impose upon ourselves, particularly as the 
subjects themselves were very expressive. From the 15th week 
onward they almost invariably greeted us with a smile and a vocaliza¬ 
tion, After this fact was thoroughly established, we decided in 
Week 27 to return their smile of greeting, and to speak to them 
as we approached. 

The reader ma_v ask liow we could keep from rewarding various 
responses of the subjects when once we penuitted ourselves to smile 
at and to fondle and play with the twins. This was ,accom|)lisjicd 
by engaging In these responses only at times when no particular act 
of the twins could be said to be ciicoiiragctl by our behavior. We 
rompccl with the child re n, as by shaking or rolling them only when 
they were i[idifferciitly employed with some response tliat was 
already well-established. 
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During the 36tli week wc began placing the twins for several 
jninutes each claj^ upon quilted pads on the floor* This was for the 
purpose of giving them some experience on a relatively hard surface. 
At the beginning of the 42nd week we started placing the infants 
in high-eh airs for a short period each day. But even in the last 
month of the experiment, the larger part of the twins’ day was 
spent in the cribs. 

No toys were provided for the subjects until the 49Lh week. Ac 
that time a rattle and a few other toys, to be described later, were 
introduced- Our aim in introducing the toys Avas to sec what use 
would be made of tlicm when no example, encouragement, or in¬ 
struction was given by the adult. 

One sort of restriction to which tlie infants were subjected re¬ 
quires special comment. In accordance with our general policy of 
letting the twins alone and of refraining from initiating *' 1113 '^ develop¬ 
ment, we did not put the twins into sitting or standing postures, nor 
provide any practice in reaching for many months. Under normal 
circumstances parents prop the child up before he can sit alone, hold 
him upright on the adult’s lap before he can stand well, and dangle 
objects before him before he can reach with any accurac 3 ^ These 
responses, more than any others, require the intervention of the adult 
in order tliat early practice be made possible. Our experiment 
ruled out nearly all possibilities of early practice of these reactions, 
whereas many other responses were practiced the twf/is because 
unlike the responses incntioned above they did not require the aid 
of the adult. 

The three responses—sitting alone, standing with support, and 
reaching for a dangling object—^^verc submitted to tests when the 
twins were of an age such that the responses are present in all 
normal infants of normal environment. The results have been dealt 
with in an earlier publication ( 2 ). When these tests liad been made, 
we no longer refrained from placing the twins in sitting and stand¬ 
ing postures, noi- did we keep all movable objects out of their reacji. 

We attempted to give the two subjects identical treatment. This 
was carried to the extent of dividing the attention of each experi¬ 
menter equally between the two subjects, For convenience, the 
experimenters will be referred to by their initials: PP" referring to 
the writer and M referring to Mrs. Dennis- ilf fed Rey through¬ 
out one day while TP' attended to the feeding of Del, Durijig the 
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next day, M ied Del and Rcy was fed by JV, etc, The infnnts 
were bathed one at a time, but the order of bathinif was reversed 
from day to day. The bnthinp: was done by Jf', the drying and 
dressing by M. 

In order that the infants' positions in the room should not lead 
to a difference in treatment, the crib which Rcy occupied during 
one day was occupied by Del during the next day, etc, Thus it 
will be seen that great pains were taiccri to insure that the two 
subjects were treated exactly alike. 

A few tvords may be added on miscellaneous aspects of the twins’ 
care. Before the twins came to us, the mother’s milk had been 
found to be quite inadequate, and .supplcnicntaiy feeding by bottle 
had been resorted to. At the beginning of the experiment, bottle 
feeding constituted the sale means of feeding. The nursing 
bottle was utilized for the giving of liquid foods throughout the 
experiment, i,e,, weaning from the bottle was not attempted, but 
solid and semisolid foods were given by spoon. 

The diet of the subjects was chosen with the advice of Dr. L. T. 
Royster of tlie Pediatries Department of the University of Virginia 
Hospital. During the early months the diet of the twins consisted 
of lactic acid milk, which was kindly prepared for us by the Ho.spital 
staff, and of orange juice. Soup, cereal, and strained fruits and 
vegetables were introduced gradually after the 24th week. No 
elimination training of any kind was undertaken. 



III. BIOGRAPHICAL ACCOUNT OF THE SUBJECTS* 

BEHAVIOR 

The major part of our records consist of day-by-day observations 
of behavior which fill about 1,800 pages of note books. Notes were 
taken nearly every time cither experimenter entered the room to 
care for the babies. In addition to entrances into the room which 
were made in order to care for the infants and to experiment with 
them, several entrances per day were made solely to note down the 
condition and activities of the babies. Habitual as well as new 
responses were recorded. On the average, notes were written 11.88 
times per day, A feeding period or an experiment, which may have 
lasted for half an hour or more and during which notes may have 
been taken contijiuously or -on several occasions, was counted as only 
one note-taking in computing this average. Allowing 12 hours of 
undisturbed night sleep for the babies, we obtained, on the average, 
one record of activity during each of the remaining hours. We 
estimate that one or both experimenters were in the room during 
about two hours per day. As a corollary it should be pointed out 
that this means that the babies were not “isolated." 

The notebooks contain observations not only of the spontaneous 
activities of the twins but also records of their reactions in test 
situations. These notes include behavior upon first being placed 
in a sitting position, and upon first being given an opportunity to 
stand,—tests which were menbioned above—and also behavior 
in a number of other tests which will be referred to in later sections. 

Some of these tests consisted in stimuli of short duration, such 
as stimulation by odors, by sounds, by pricking with a pin, and by 
tickling. Many of these were grouped into series of stimuli, the 
members of the series alwa 3 ^s being given in the same order. These 
arc called the Regular Series. As a rule, each series was pre¬ 
sented once per day for 20 days. Since many of these experiments 
did not yield results of any significance, not all of them are in¬ 
cluded in the present report. However, tins material is in the 
author*s files and is available to anyone who wishes to consult it. 

The results of two groups of these experiments we hope to present 
in some detail at a later date. These experiments constituted two 
series which were recorded by motion picture camera. The analysis 
of the films is so extensive a task that its presentation will require a 
special report. Those aspects of the moving picture records which 
are most relevant to our present problems will be referred to at 
appropriate points. 
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Wc planned and utilized many test situations in the course of the 
experiment, and these greatly increased the labor of the rcscarcli. 
Nevcrtliclcss we feel in retrospect that the day-hy^day observations 
of die subjects proved to he of more signilieance than did the test 
situations. It will be found that the account which follows is based 
ell icily upon die routine daily observations. This is not because die 
I’csiilts of the test situations u’cre ignored but because in most 
instances tlic tests elicited only behavior wliicli luul already bceji 
witnessed in tlic course of our day-by-day contact witli the twins. 

We turn now to a seiics of monthly siininiaric.s of the hvins* 
development. 

A. Second Lunar ATonth (WnKKS 6-8) 

“When the twins came under our care at 36 days of age, they were 
not healthy. They weighed less than they had weighed at birth 
and their birth weights were such as nearly to place them in tlie 
category of prcinaturcs.^ 

Althougli they were in a nialnourislied condition, they would 
take only three or four ounces of milk at a feeding, a fact whicli 
was due to irregular feeding liabits. Our first concern was to 
establish a fourJioiir feeding rouliiie. The fourdiour interval 
between feedings at first caused a certain amount of crying, but 
wutliin four days the infants were well-adapted to tlic new schedule, 
seldom awakened between feeding periods and consumed much move 
milk at each feeding than formerly. They began to gain in weigiit 
immediately. During the first month of the experiment each subject 
fhnhlcd Jier weight, and for the remainder of the experiment cacli 
child was of good size and weight for lier age. 

At the beginning of the experiment, both babies were inflamed 
and sore in the anogenital region. Careful attention to clcanlijiess, 
and the application of olive oil and a soothing powder, corrected 
this condition ■within the first two days. The navel of each infant was 
slightly protuberant when the children ciUcred the nursery- It was 
necessary to keep the navel under adhesive tape for several weeks 
before this condition was remedied. 

By the end of the second >\’cek of tlic experiment, the twins could 
be said to have been in general good health. With the exception 
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of two slight colds thcj^ remained in good hefiUli throughout the 
course of the investigation. 

In the sixth week, when the cxpcnmcnt began, the infants' be¬ 
havior could not be distinguished from the responses of newborn 
iiifajits. They did not look at us nor did they focus upon cUiy still 
or mo^dng objects. The line of regard was mainly in a forward 
direction with hut little shifting. Tlic twins did not smile wlien 
fed nor when we entered the room; the occasional smiles which we 
saw seemed unrelated to anything wliich was being done to the 
subjects. 

There was a small amount of random movement, but the subjects 
were relatively inactive. Vocalization was rare. The babies 
stretched and yawned, ate and slept. 

In tJie seventh n^eek, defiiiitc adv«^nces were observed. Tlie i/ifants 
looked about, began to follow us with their eyes, and smiled occa¬ 
sionally upon seeing us. From the time that the infants first 
showed visual regard for adults, they were most attentive to ptces 
rather tlian to other parts of the persons at whom they were looking. 

The infants, of course, cried wlien liungry from the beginning, 
but some changes were soon noticed in tliis'crying. In the earliest 
weeks, hunger crying did not stop until the nipple M^as placed in tlie 
child’s moutli. Later the activity of the adult indicated to each 
child that she was to be fed, and crying ceased before feeding had 
coiuinencal. It spcdficnUy our cntaiucc into the nuiycry that 
began, in the eighth week, to cause the hungry subjects to cense 
crying. 


B. Third Lunar Month (Wekks 9-12) 

During the third lunar month, a great deal of behavioral develoj)- 
mciU occurred. Much of this may he looked upon as an increase in 
vigor of response and in frequency of response. General activity 
became greater. The subjects’ eyes followed us more persistently 
than before, they twisted their heads far to one side to see us and 
they smiled at us more often fi'oni week to week. Vocalizt'ition also 
became more common in tlie couise of this month. 

Several responses appeared wlilcli were relatively new. Cooing, a 
new vocalization, was heard repeatedly. Laughter also had its in¬ 
ception in this month. Another new pattern which occuned witli 
Del during the third iiiontJi, hut later in J^ej’.s ca.se, ums that of 
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stron|j]y raising the head when she lying oji licr hack. She gave 
the evppcai-ance of tiying to rise to sitting, altliuugh she Had never 
seen nixyonc peiform this reaction. Del also made apparent attempts 
to Uiin from the hack to tlic ink position. 

Just at the close of the niontl) Rcy began to watcli licr (iwn Iiands, 
and on one occasion fixated one hand steadily for 2^/1 mimUcs. 

Chanties of an emotional character were noticed. During the 
early part of the month, llic babies, if they were hungry and crviiig 
as we entered the room, would cease their ciics after our entrance 
and rcniaiji auict while waiting to be fed, even though several 
minutes were leqidrcd to complete tlic preparations for feeding. 
Toward tlic close of the month, tliey became more impatient, occa¬ 
sionally resuming their crying if they were not fed soon after our 
cjitrance. Crying sometimes started as the bottle in full vicAv of 
the cliilfl was being carried toward her. The twins were paiticii- 
larly likely to cry, if, once tlic bottle was in view, it was udtiilicid 
for a few itiomcnts. 

C. Fourth Lu^MR Month (Wiii-rcs KM6) 

Ifctli infants frcctuciicly engaged in watching their own hands, 
although when we were near them their attention was directed 
toward our faces. During this month, the subjects occasionally 
cried when we walked away from ihciv eiibs. In this circumstance, 
we did nothing to reward these cries. Such cries were never severe 
or prolonged. 

Tf we picked up one of the subjects a« if to feed her ami then 
returned her to her cvlb, very hearty crying always ensued. This 
occurred even though ihe child had not previously been crying. The 
cries upon bcin^ re turned to the crib were much hnulcr tlian cries 
due to hunger alone. 

The subjects in the fourth month noticed a stranger for the first 
time. That the twins tUstingiiishcd between a stranger and a familiar 
adult was shown by prolonged sober-faced staring at the unfamiliar 
person whereas when the gaze was clireeled toward us it was neither 
so fixed nor sc serious. 

Motor development tvjis not very marked, but tlie subjects were 
more net! VC than they previously lind been. Rcy at temp led to turn 
from hack to abdomen, as Del had attempted it earlier luit neitlier 
as yet sxtccccclcd. In trying to rise to sitting Del not only lifted 
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J]er liejifl from the hed hut nlso inised her shoulders. Del managed 
to clasp her hands together. 

D. Fifth Lunar Month (Weeks 17-20) 

Bj' the seventeenth week, the infants smiled almost invariably 
when we approaclieci the ciil}s. With Rcy this amiable and un- 
tj’aijicd greeting went bej^ond the act of smiling so that she occa^ 
s ion ally laughed as we appeared. Several tests ol laughter were 
made iji tlie fiftli month. The twins laughed freely to several forms 
of stimulation. 

Attention to sounds became much more marked. Rey in particular 
began to look about for the source of soiinds at this time, a response 
Avhich was less noticeable in Del, Del, however, was nuich more 
afraid of sounds than was Rc 3 ^ Several times cluring the month 
loud noises caused Del to cry. In the 18th week we crumpled some 
wrapping paper in which laundry had been returned to the nursery. 
Although this had been done earlier without producing any effect 
upon the twins, on this occasion Del broke into severe crying which 
lasted for five minutes. Rcy looked in Del’s direction but did not 
cry. Del again cried at the crumpling of paper later in the wccic. 
In the folhnving week Del cried at the sound of thunder whereas 
Rey did not do so, In order to determine whether or not singing 
would cause Del to cry, a song was sung in the purscry, Tlris 
was the first occasion on which anyone had sung in the twins’ pres¬ 
ence. No words were sungj the tune of Santa Lucia was hummed 
by Mrs. Dennis, who kept her lips closed, Rey merely watched the 
singer, but on each of six occasions Del frowned and puckered lier 
mouth as if about to cry. During this same week, the 17th, our 
daughter cried in a neighboring room, Again Del cried at the sound, 
but Rey did not. We shall have occasion later to comment on the 
fact that whereas Del cried at noises, she never cried in response to 
Rcy, even though Rcy's cries were often quite loud. 

In the 18th week, the twins were placed together in a crib for 
a few muiutes. Each regarded the other, but no other behavior 
ensued. 

Several forms of motor development: took place in this month, 
Tlic watching of hands continued, but in addition the hands occa¬ 
sionally clasped the bcdclothing with which they came in contact. 
This often led to a considcrahlc amount of pulling of the bed- 
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clothes. The hiuicis also other. Tlic evp-riment^v's 

clothes were sooxetimes (ivaspeJ. In this mouth appeared the fiimiliar 
icsponse of puttiuK the haiicls to tlic mouth, b{)tli with aiul without 
the prclieiuled Idankct or sheet. The Iiniuls were clicwcd but they 
were seldom sucked. 

The raising of head and shoulders from the bed became more fre- 
quent and more pioiiouJiccd. In two instances in tlic 19th week 
Del performed this response when slie was being held in arms for 
feeding, and nearly succeeded in biinging Iicjsdf to a sitting position. 
It was, of counc, a part of our plan not to aid siicli efforts. 

Vocalization became more variccl and more extensive. On one 
occasion in the 18th week Del vocalized almost continuously for half 
an hour. We were not in the nursery but we* could hear her from 
an ndjoining room. The cries of each twin became more differen¬ 
tiated, approximating a ‘coaxing'' and a “scolding^' tone when the 
bottle was withheld. 

E. Sixth Lunar ]\1ontii (Wrkks 21-2+) 

During this month the responses which had been established earlier 
became more regularized, more skilled, and more vigorous. Wiierc- 
as in previous weeks the bcdclotlics ]i:ul been jnillcd only slightly, 
now more force was exerted witli tlic re suit that occasiomdly tlic 
beds were thorouglily disarranged. Likewise vncnlization became 
stronger so that at times the sounds of the twins were veritable 
sliouts, Laughter became more common, sometimes occurring when 
tlierc seemed to he very little external stimulation to call it forth. 
General good spirits and an air of well-being characterized the 
subjects. 

Among the new responses of tlic month were tlic following: 
grasping the toes or some part of the foot and carrying the foot to 
the mouth; holding the legs in the air as the infant hy on her back; 
and vesting the hands on the knees, There began In this month a 
response which for some time seemed to serve as an expression of 
interest, of wiJcawakencss, of excitement and of well-being. This 
we called “extension of the extremities.*' In this response the arms 
or the legs oi both would he rigidly extended and pcrluvps moved 
slightly. This often happened when we beat over the crib, but it 
also occurred vvhen we were not near. It was frequently accom¬ 
panied by a smile or by a loud vocalization. 
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The twins began to play at sticking out the tongue, We need 
scarcely repeat that in tins respect the twins’ bcliavioml development 
was without example on our part, nor did tlic twins see cacli other 
while they were engaging in this sport. It ma 3 ^ be that irritation 
from developing teeth bad something to do with the persistent 
protrusion of the tongue. 

In the last week of the month Del succeeded in rolling over for 
the first time. As we were engaged in bathing Rcy at the moment 
that Del managed to do this we failed to witness it, but she un¬ 
ci ouhtc ell y did it in the manner in which she had tried it for many 
weeks; i.e., by rotating her licad and shoulders. After getting her¬ 
self turned to the juone jiosition she lielcl up her head for 30 seconds, 
then dropped it and began to cry and then to sob. This may have 
been due in part to the fatigue caused by her efforts and in part to 
the novelty of the situation. 

On one occasion in Week 2+ the twins were placed together in 
the same crib for a few mmutes. Del got hold of one of Rey's 
hands and carried It to lier mouth, as slie was accustomed to do with 
all objects. After a few seconds Rey began to squirm and fret. It 
will be recalled that during routine care tlic twins could see each 
other only wlicn being fed. They seldom paid any attention to each 
other at that time, as they were more interested in the bottle 
and in the experimenter who held it. 

It was during the sixth lunar month that the twins were trans¬ 
ferred from the room in which we first placed them to a similar 
room in a summer cabin 17 miles away. The twins’ faces were 
covered during the trip, which was made by auto. The journey 
seemed to disturb them in no way, nor did their transfer to a new 
room cause any upset In their usual calm behavior. 

F. Sevknth Lunau Month (Weeks 25-28) 

The seventh month was relatively uneventful. Tlic twins vvatched 
us attentively when we were in the room. They smiled and laughed 
when we came near, Del laughed at the slightest touch from us, 
often laughing even when we pulled a diaper from under her but¬ 
tocks or when we removed her clothes for the bath. They showed 
a slight increase in the tendency to fret or cry when we turned away. 

The most common activities of the infants were: extending the 
extremities, engaging in random limb movements, clasping the hands 
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togetlier, watching ihe hnnd:^, Kvaspiuj: tl\c kct, puUii\i^ at sl^ects and 
hlaniccts (which we now tuekcd under to the full wititli of the 
mattress), |nlth'll^v Jir'ind, foot or hlanicct In the mouth, clicwliifr the 
gums, sticking out tlic tongue, vocaliVa’ivr, and kicking. Tlic vocaliza¬ 
tions became more varied and more conversational in tone. 

One of tl^e new responses of this month was the scratching of 
the sheets and of the wire netting of the crihs with tlic fingcrnalU. 

Del was as easily upset by sounds as slie had hocn formerly. Twice 
the sliaking of rubber sheets beyond her held of vision caused her 
to CJT. 

Thinking that the response to sudden ami unexpected senmds might 
he the initial basis for reaction to tlic scoldings of adults, one of the 
experimenters in Week 27 said "Vf-/?'" fairly loudly three Limes at 
intervals of n fcAv seconds. Del started crying after the first 
and Rcy began after tlic third. Scolding -was not tried again until 
the la.it month of tlic experiment, 

G. Eighti-i I^un.vr Month (Wkivks 29-22) 

So far as new behavior was concerned, this period revealed hut 
little progress, 'flic predominant aclivities continued to he those 
of the preceding weeks, One of the new responses was turning from 
swjnnc to prone on the part of Rcy. However, before she accom' 
plished this she had been placed somewhat out of the center of her 
bed, so til at she was on a slight incline. This must have been of 
considerable aid to her, for she did not repeat the performance for 
several months. Another new item was tlic sci/.urc by Rev of the 
experimenter's hair and face as he leaned over the crib, Del suc¬ 
ceeded in grasping the nursing bottle on two ocoiisions. Del’s 
other novel reaction of the month was the development of an affected 
cough—a coiigli wliicli she often gave when it was obvious that 
there was no need for coughing. 

There were certain changes in the experimental cmrditions which 
were introduced at this time. One modification of the cailicr rigid 
routine consisted in permitting ourselves to talk to the twins and to 
play with them to a slight extent. Since they had developed very 
decided positive reactions to us in the absence of sucli attentions, 
□ur questions in that quarter were answered and there seemed to be 
no need for continuing an utterly impersonal demeanor. Our speech 
to the twins, however, was limited to casual everyday icmarks and 
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did not include bn.by-talk nor did it include any attempts to en¬ 
courage the twins to Imitate us. 

A secopd alteration in the previous routine consisted in placing 
the subjects for a short time each day on the abdomen on a quilted 
pad on the floor. This procedure, which was begun in the 30th 
week, was introduced because we felt it advisable to give the sub¬ 
jects an opportunity for types of exercise wliich could not he gained 
when they lay supine. The infants were observed continiioiish'' 
when they were on the quilted pads. 

Lastly, a number of semi-solid foods were added to the subjects^ 
diet at this time. We cannot enter here upon a detailed account of 
the reaction of the twins to new foods. 

H. Ninth Lunar Month (Weeks 33-36) 

During this period the subjects were returned to the original 
nursely in Charlottesville. The journey was without incident, the 
babies being quiet throughout. 

Soon after the return trip, the subjects were taken to the hospital 
foj' a routine medical and anthropometric examination such as they 
Jiad not had during the sununej'. Both cliildrcn were very sober in 
the doctor’s office. They looked about, stared, and Del fretted 
slightly. During the taking of the measurements, Rcy cried. 

We continued placing the subjects on pads on the floor for a 
,dlort period cacJ) cIa 3 ^ Iciirned to progress sliglitly when jjronc 

by bending from side to side. Del developed the ability to turn from 
prone to supine, and since she could already execute tlie reverse move¬ 
ment, she did a certain amount of rolling. In the course of these 
progressions, each infant bumped licr licad aganrst the ivnll. When 
Rey did this she cried hut briefly, while Del’s accident led to several 
minutes of sobbing and of holding of the breath. 

In the course of being fed some cereal which she did not want, 
Rcy once cried and threw herself backward away from it. Formerly 
slie had either let it run from her mouth or had refused to open her 
mouth. 


I. Tenth Lunar ]\Ionti-i (Weeks 37-40) 

In this month we conducted the tests for sitting which arc described 
iji detail elsewhere (2). It is suflicient here tu state that the twins, 
who had reached the age of 263 daj's without being placed in a 
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sitting position, could not maiatuin a sitting position iimiidcd when 
they were (list placed in it, They fell in any direction in which they 
leaned. When they fell forward, tlicy supported themselves on their 
hands as they were accusLonictl to do wiien they ^^'el'c placed prone. 
After this fact was detennined, the infants were repeatedly placed 
in a sitting position and inclined foiwartl so as to sit supporting 
themselves with the hands. Practice in this position, without instruc¬ 
tion or rewai’d, led to a rapid improvement in sitting. 

Otherwise the responses of this month were largely tlic same as 
til CSC descrihed earlier. There ^vere a few new items, as shown 
by Table I. One of these was Rev’s attainiiicnt of turning from 
prone to supine. 

J. ELKViiKTii Lunar jMonth (Wiiiircs +14+) 

In this mojitli we often placed the twijis in sitting imsition in their 
cribs. Neither could as yet get herself to a sitting position. Del 
often raised Iicr head and slioiildcrs, as she had done several months 
earlier. In this month slic added to this pattern a certain amount 
of pushing with her elbows, hut this did not result in raising herself 
to the sitting position. 

Rey had practically ceased raising Ikm* head and slmuldcrs when 
supine as if to sit, In Week 42 avc placed our lingers hi lier liands 
and she held on as Ave pulled her to tlie sitting position. This Rey 
ohen I’cpeatcd thereafter, but Del Avoiilil not hold on Avitli sufficient 
force to be raised in tliis manner. 

Tests for reaching for a dangling ring wliicli took place in this 
month arc described in nii earlier report (2). Tlie infants liad 
grasped objects prior to this time, hut the olijecls liad kncnvii posi¬ 
tions (the objects were the toes, the blankets, and the bottle), so 
that the manual activity may not ha\^e been visually directed. The 
dangling ring ay as not an object of knoAVn position. It was reached 
for by each subject only after it bad been presented many times, 
aud on the first attempt the icaching was not accurate. 

At this time, the placing of the infants upon pads on the floor Avas 
discontinued, The newly-e^at'.ibHshcd sitting position pYOvided a 
change of posture, and also an additional form of exercisc. 

Thc twins were placed in high-chairs for a slu>vt time daily be¬ 
ginning with the 43rd week. Soon thereafter they were fed in wiC 
ell airs. At the start, neither subject liked the novel ptisition. Kach 
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had some difficulty in maintaJning herself in n comfortable attitude, 
tending to relax and scoot down in the chair and then being unable 
to extricate herself from the difficulty, This often led to crying. 
Proficiency in use of tlie ch<airs increased gracli3nll3\ 

K. Twelfth Lunar Month (Weeks 45-48) 

The twins became accustomed to the high chairs, and spent much 
time in them. 

In order to get measures of handedness, we presented to the twins 
during this and later months many test objects. Some objects were 
placed on tlic chair tray equidistant from the two hands. In other 
eases we merely observed the play behavior of the subjects in order 
to see whicli hand reached for the feet and which hand was put 
into the mouth. A further test of handedness consisted in removing 
t]]e nipple of the bottle from the mouth and noting which hand was 
used to replace it. Tlicse tests arc described in full in a separate 
report (3). 

Del was found to he genera]]}^ riglu handed, so muclj so that 
it was with difficulty that she could be brought to use her left hand 
when her preferred hand was restrained. Rcy^s handedness was 
much less simple. In some activities she was right handed, for otlier 
actions she used the left hand, and in still different situations she 
used the two hands interchangeably. It should be remarked, fur¬ 
thermore, that movements in which a certain hand was preferred at 
one period, occasionally came to be executed by the opposite hand 
at a later date. 

In the course of the twelfth month several new vocalizations were 
developed. One of these, wliich was practiced by both infants, was 
a clucking sound, or click made by placing the tip of the tongue 
against the fore part of the mouth and then forcibly withdrawing 
tile tongue, This sound was often made when the twins were 
watching us. Another sound was produced b 3 ^ blowing between (lie 
loose lips, causing them to vibrate. Finally, on the last day of 
the montli, Del said da-da* for the first time, although it was, of 
coiirsc; not associated with any object or person. 

During this period we took a long scries of mevic records of 
the various modes of crying of the infants. Our aim was to obtain 
moving pictures whicli would enable us to examine the general bodil}'' 
expression of the twins when they were clying from hunger, from 
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bciii^- rcstriineci, from bciiiK picked up iind put down witlioiit re¬ 
ceiving fuitlier attention, when they were crying because of loud 
sounds, and from a variety of ntlicr causes. Our tecluii(|uc was to 
place the movie camera above die subject’s crib, stimulate the infant 
(in the case of hunger, this meant Icttiiui; the infant go unfed beyond 
the usual feeding time), and then turn un the camera and plioto- 
grnph tile crying baby. I'iic room was brightly illuminated by flood¬ 
lights for some mmutes in mWanec oi ibc uAyistmcnt of the enmein, 
The resiilt.s furnish an instance of how readily research plans go 
astray because of some unforeseen tlcvelopnieiit. The factor wliich 
we had failed to take into account in this ca‘^c was the subjects' 
strong reactions to ourselves. Althov\gl\ the infant might be crying 
very loudly from hunger when we approaclicd her, as soon as we 
reached tlie side of the crib, the cries ceased. If we stood immobile 
for several minutes, the fretting luiglit begin again, but the slightest 
niotioii on our part, such as reacliing toward tlic camera, ^vas sufTi- 
cient to inhihit the child s reaction for a further period. When we 
rc^,'trained the subject by holding the infantas head or anus or legs 
motionless by means of the linn pressure of our luinds, tlie clilld gazed 
into our faces and smiled. Some times the smiling ii('isistc<l tli rough- 
out five minutes of forceful restraint. EvenUially, fretting would 
begin, although the experimenter was often fatigued before the 
subject beg^^n to cry. Then, ns we noted above, the action of the 
cxpci'iinentcr in moving his imnd toward the camera often put an 
end to the protest which lud just ciMnmcnccd. 

The attempt to photograph negative emotions slinwcd tli.u the 
positive response to persons was strong enuugli to overcome most 
instances of negative response. We did, iKuvcver, succeed in obtain¬ 
ing pictures of some cries. One stimulus whicli ^vas effective in 
eliciting bud and prolonged crying despite the presence of the ex- 
perimciuers was a bud noise, made by siuinding ;in automobile Imrn 
in the room. Del, in particular, was strongly affected Iw this 
stimulation. 

L. Thirteenth Lunar Month (End ov First Year, Weeks 

49-52) 

Vocalization was frcciuetU, and consisted very largely of dupli¬ 
cated syllables. Among the sounds made by f]ne or hmh infants 
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in this month were half a, dada^ lain, nud byhy. In Rey^s case, there 
was some evidence that she spontaneously formed an association 
between the writer and the utterance althoufrh this conncc- 

tioji was far from invariable. As stated earlier, we had avoided 
spcakinj^ baby-words in tlie nursery, 

In the 49th week, the first tos'' was presented to the twins. Each 
subject was {riven a rattle, which at first we placed oji the tray of 
the hlKh-chair, A full description of the resultant bclijivior must 
be reserved for special prescntatioii> but we may summarize the 
matter briefly by tlic statement tliat Rev from the start was favorable 
to tiic sound wJiicli was made by moving^ t!ic rattle, wlicrcas Del in 
the bcginniiifT was frighLened by it. Within a few days, however, 
Del as well as Rcy was interested in making noise by means of the 
toy, and tlic method of making noise which was hit upon by cadi 
twin was that of shaking the rattle, altliough such an action lind never 
been demonstrated to them. This motion was, however, merely 
an application in a new situation of the already-established pattern 
of patting and beating. As soon as each child became active with 
her rattle, she fretted and cried when it was lost or when it was 
taken from her. 

At almost any time it was possible for us to cause the twins to 
laugh. On many occasions it was sufficient for one of us merely 
to appear at the crib and say hello/* Slinking our head from side 
to side, or jerking it toward the infant would also cause laiightej-, 
Del once laughed repeatedly when the edge of a blanket was swung 
against licv face. At this period Del began to laugh when her ribs 
or chest were tickled, whereas several months earlier she had 
reacted negatively to these stimuli. 

In spite of the general good humor of the subjects it was quite 
possible to cause them to cry so long as we were not attentive to them. 
We have already mentioned the crying which occurred when the 
rattles were taken iiwny or when tliesc to.vs dropped from die tra}' 
of the high chair, Rev once cried when a blanket, with wliich she 
had been playing, was removed from her crib. 

The subjects were negative also to situations tvindi involved 
elciiLcnts of unfainiliaiity. Strange persons who entered tlie nursery 
at this time as well as somewhat earlier, were met witli vsilcnce and 
soberness and in Del's case by puckering of the lips. Our normal 
appearance induced vocalization, smiles and lauglitcr, hut we cl is- 
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covered tlul if oiir appcnnincc wns mndc iiiiiisual we were greeted 
as if we were straui^crs. On one occasion during; this month one 
of \is donned ;i paper duncc-cap uiul went into the mivsciy. Both 
children stared with wide-open eyes and came near to crying 
aloLid. 

Bcgiiinfiig in the Wnd WTek, tlic twins were atrain jilaccd on 
[)ads on the floor. Altlunigli lO wTcks had intervened since they 
liad last been placed in this sitTintion, no new behavior Avns elicited. 
Del rollech as ‘=ilie Imd previously done, Key rcuKiincil oa her 
abdomen, pulled herself this way and that witli her aims, and hy 
thifi means locomoted to a slight extent, 

In the crib sltnaLion, the babies developed a new motor itcin. Both 
subjects, seemingly in lien of real sitting, would, ivlten lying on the 
backj raise the shoiildcis and clic.st forward and SLipjifjrt herself in 
this semi-sitting position by resting on tlic elbows. Neither child 
could ycL raise herself to sitting unaided, although Rey could pull 
herself up if she ’was given the hand of the cxpcniucntcr. 

On the last days of the firs-t year, we tested the tw’ins for the 
ability to suppoit the -weight of llie body on tlu; legs. Up to this 
time the children had been limited, so far as bodily posture is con¬ 
cerned, to lying supine, to lying prone, aiid to sitting. We liad 
carefully kept them off of tbeir feet. In the ordinary home, the 
mother often liolds the young child against her chest, which enables 
the child to push with his feet upou the Lap of the adult, or the 
mother grasps t!ic infant by the clicst and holds the baby so that his 
feet touch the door. These com in on reactions we liad refrained from 
as we wished to know whether the cliihl of one 3 'car would support 
himself in an iipiiglit: position if lie had had no pincticc in this 
situation. 

Sijicc all children with normal training will support the weight 
of the bodj^ in this position by 12 months of age, a test made at the 
cud of the first year might be said to be decisive as to whether practice 
has anything to do with the cstiibll shin cut of body support. 

The test showed (see 2) that on the first trials on Day 36*1- the 
twins made no real efforts to stand, simply giving a fe^v inonicntary 
pushes with the legs, In the course of many repetitions of the situa¬ 
tion, these pushes became more effective, and before the close of 
the day of the first test, the twins were supporting their weight for 
several seconds, By the end of four tlaj^s of practice, the subjects 
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were fiblc to support their weight for several mimites when they 
were balanced by the experimenter. 

N. Fourteenth Lunar Month (Weeks 53-56) 

Imitation, botli verbal and manual, was elicited, but the only acts 
which were imitated were those which were already in the twins* 
repertoire. 

New reduplicated syllables appeared, and some of these were rela¬ 
tively specific to certain situations. The twins almost always vocal¬ 
ized when we entered the nursery. 

Rcy succeeded in raising herself to sitting without aid of any sort. 
She also stood liolding finnitnrc when placed in that positio/i. Del 
at this time was very much retarded in motor development in com¬ 
parison with Rey and also in comparison with standard norms. 

0. Fifteenth Lunar Month (Weeks 57-61) 

In the final month of the experiment both babies made great 
progress in the field of motor development, but Del’s acliievements 
were fewer than were Rey's. Rcy pulled herself to a kneeling posi¬ 
tion in the crib, walked on her knees while holding the side of the 
crib, walked when led, got herself Into a creeping position, and 
finally crept in her crib. These coordinations were not merely per¬ 
formed once, but in each ease the reaction became an habitual one. 

In contrast to Rcy’s marked progress, Del’s new acquisitions were 
few- liowcver, her behavior repertoire was by no means static; 
it underwent several noteworthy changes in the course of the month, 
for during this time Del added to her capabilities the power to 
stand holding furniture, to rocic herself on her riglit elbow when 
in the semi-sitting position, to pull herself to sitting by holding our 
linnds, and to get herself to the sitting position unaided by rising 
on Jicr J'iglit elbow and then giving herself a final push with the right 
forearm. But these acquisitions should not obscure tlic fact that 
Del was far behind the motor norms for children of 15 months. 

Del's retardation could net be said to have been due to a lack 
of opportunities for learning. Ecirly in this month we decided that 
we would return the twins to their mother at the end of tlic month. 
After reaching this decision we altered our previous rules and gave 
Del a considerable amount of special attention in an nttempt t(j 
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briiiK liei’ up to the iiornial performances for licr afje. We placed 
her ill the ci*cepiii|T posture and tried to net her to make attempts 
at cveepinff* She ahvaj^s dropped iiuuicdlately to the prone position. 
We often placed licv on n pad m\ tl\e Ilaov and put a raLllc of which 
she waxS fond beyond her I’caeh, with the aim of stimulating some 
trials at creeping. She was fairly adept nt rolling and usually man¬ 
aged to secure the lure hy mcuns of tliis form of progression; she did 
not creep. We led )icr many times in an attempt at getting her to 
walk, but she would not try. We often stood licr up in tlie crib, in 
the iiopc that this would develop an inclination for ^standing, for 
puUinp: to standing, and eventually for walking. She could stand 
in the crib when placed against the si<le of it, hut she preferred to 
sit dowMi or to allow herself to slump and fall. She was not weak, 
for she expended cojisidcrablc energy in turning and rolling in her 
bed, and she bounced vigoroiish'^ on her elbow when in tlic semi¬ 
sitting posture. She was healthy, and was iiurst amiable. But our 
efforts at training were apparently w’ltliout effect and she was unable 
to creep or to pull to standing at the end of the l5th lunar month 
(tile 14th calciuUir lumitli). 

We placed the Infants together miiny times during this month, and 
kept a systematic account of the development of intei-’tvvin behavior. 
To trace the development of intci\stimulation of tlic twins we must 
begin with an observation which was made in die Htli month. The 
twdns had been placed prone on tlic floor in clo.sc proximity in tlic 
52iid week. They had been attentive to cacli other, and had reacted 
to each other more persistently than to anything else. Rey rCxSted 
her head against Del and grasped DcBs head, face, and hair. Del 
vocalized a great deal while this was occurring, and in turn took 
hold of Rcy's hand. After 30 minutes, they giadually lost interest 
in each other. 

The next occasion on which the twins were put together is meiuoi’'' 
able bccaUxSe it was on tills date that real romping developed. This 
was in the 57th week. The subjects were placed in a sitting position 
in one of the cribs. Del patted her own knee and vocalized. These 
reactions had often occurred when she was in her own crib. For¬ 
merly they had not elicited any particular utlcutioii from Rcy. 
Now, however, Rcy lauglied each time Del pattcii !wv knee, .and this 
seemed to encourage Del to persist. Rcy laughed at Least 25 times 
in response to the behavior of her sister. Rcy then bent over toward 
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Del> and pushed her face against Del’s ribs. This brought peals of 
laughter from Del. Del’s laughs induced Rcy to laugh also, and in 
addition tlioy can god Rey repeatedly to push against Del, so that the 
romp> which was very hilarious, continued for some time. It was 
20 minutes from the time tliat the twins were placed together that 
tile romp came to a stop. Tlie end seemed to be caused by fatigue, 
and by loss of interest in each other, 

Iji interpreting this romp, it must be borne in mind that while the 
twins had never before stiiinilatcd each other in this manner, that 
each liad been shaken and tickled by us. The responses of the twins 
to each other on this occasion were similar to their responses to us 
when we romped with them or rvhen we tested various stimuli for 
laughter. 

When tlie twins were placed together following the incident 
described above they tended to stimulate each otliev in ways similar 
to those which occurred in tlic course of the first romp. They 
vocalized to each other, grasped parts of e«ach other’s bodies, touched 
heads together or touched the head to the other's body, inserted the 
index finger into the other’s mouth, etc. These actions often caused 
laughter, but seldom was it as loud or as prolonged as in the first 
instance. On one occasion in Week 60 Rcy caused Del to topple 
over, and then lunged upon her. Del laughed loudly and heartily 
at Rey’s treatment. On another occasion, Rcy was placed on the 
floor outside of her sister’s crib, When Rcy patted the crib, Del 
laughed. Again, upon being placed in one crib, Rey grasped Del's 
foot and carried it to her mouth. This also was amusing to Del. 
When they were Logetlier for a period of time, they became in¬ 
different to each otiler as they had at the time of the first romp. 
Never, however, did they show aggression, or cause each other to cry. 
Once Rey attempted to explore Del’s eyes with her forefinger, hut 
Del avoided injury by turning lier head. It must be borne in mind, 
in this connection, that these periods of interstimulation were never 
permitted to continue for more than 30 minutes. 

Of vocalization in this month it may be said that it showed 
progress, hut that neither child came to use any sound as a real word 
within the period covered by the experiment. Tliere 'was no attempt 
on our part to train tlic svdijects to use words. However, we often 
tested tliein for their willingness to imitate us when we uttered 
sounds which had previously been made by the twins. In many in¬ 
stances, they imitated us readily under these circumstances. 
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We took occasion liiiriiig the final month to determine the twins’ 
reactions to many objects which, bcciiuse of their limited environ' 
nient, they had never seen before. In general, the tests reveal the fact 
that the twins were attentive to new stimuli but these novel objects 
as a rule caiiscd the subjects to be at first silent and motionless. 
Seldom could it be said that they showed fear, althougli they might 
have done so if their introduction to the objects had been abrupt 
and sharp. It was characteristic of the twins that after a period 
of silent regard, they began to make contacts with tlie test objects. 
For instance, on one occasion both subjects stroked a large English 
Pitt bulldog within n lew minutes of the time that he tvns brought 
into the room. 

By the close of the cxpciimcnt the twins were relatively less 
affected by strangers than they had been during earlier months. 
While they weie usually of serious countenance during the first few 
minutes of a visit by n stranger, this manner gave way to smiling and 
to vocalization within a short time, ami it was sometimes followed 
by actual approach toward the stranger, 

The twins’ responses to us continued to be of tlie most positive 
character. Almost invtiriably they smiled and vocalized as we entered 
the room. On the other hand, tlicy did not protc.st when we left 
them as they had done earlier, and they practically never cried when 
we were out of the room. In the opinion of others—and in our 
opinion, also—the twins were model babies, healthy, happy, active, 
and completely unspoiled. Tlicre was no behavior, save Del's in¬ 
ferior motor development, which distinguished them from other 
children of the same age. 



IV. A LIST OF DEVELOPMENTAL ITEMS 

A clcBcription such as that which we have just j>rescntcJ cannot 
propose to name all of the items of behavior which appeared in the 
course of the experiment. It seems desirable to present a complete 
list of new responses whicli made their appearance in the twines 
repertoire, and to accomplish this purpose is the aim of the present 
chapter. 

The items which follow are arranged in the chronological order 
in whicli the^'' occurred in the experiment. That is, each item was 
added to the list as it occurred, regardless of the twin which first 
performed it, altliough of course the records of the subjects arc sepa¬ 
rated. The two columns on the right side of the tabic show the age 
at which the response occurred. If each subject performed the re¬ 
sponse, the date of appearance Is given for each subject. 

This tabic (Table i) is limited to items which occurred sp^^ninne- 
07 /r/j>. This means that the table contains responses which, so far as 
the circumstances of the twins were concerned> could have occurred 
at anj^ time. We have not placed in the list any item which required 
special action on our part—such as sitting when placed silting, or 
supporting tlie body weight when held iipriglit. Such test behavior 
was not included, because, since tlie tests were not made dail]' or 
even weekly, the period at wliich test behavior appeared was in large 
measure a function of the time at which the test was given. 

The list is defective ij3 xesnrd to vocnlhfitions. To Jiave listed 
each distinct sound as it was produced would have extended the 
list beyond reasonable proportions. 

In commenting upon this series of developmental items, we wish 
to call attention first of all to the extensive character of the list. 
One hundred and fifty-four distinct responses arc listed. The list 
is by no means complete, for vocalizations were largely omitted. The 
record shows how marked is behavioral development under condi¬ 
tions of miiiimuin social stimulation and restricted practice. 

It will be seen that the order of appearance of the items was 
roughly the same for the two subjects. If a rank-order correlation 
is computed for the items which were common to the repertoires of 
the two subjects, it is found to be .99. 

The list shows that during the early months there was little differ¬ 
ence in the rate at which new responses were acquired by the two 
subjects. Del was slightly in advance of Rev. In later months, how- 
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rAULE 1 

Nkw l’lT.^IS 01' liEHAVlOil 


No. 


IJehavior ilcnis 


1 Hniul.s closo oJt objects 

2 Smile 

3 Cry lears 

4 Fixate E 

5 Siuile wheu fixatiuE E 

6 Frown 

7 Turn from back to side 

8 I'ensc during bath 

9 Aims active in bath 

10 Cry at sound 

11 Cornerri of in on I h pulled down before crying 

12 Vocalize vowel 

13 Fiib face 

14 Arm startle to touch or jar 

15 Tongue between lips 
Turn head to watch E 

17 Stop crying when E enteis nursery 
IS Stop crying when light turned on (at uigbt) 

19 Open mouth smile 

20 Scolding vocalization 

21 Fret 

22 Coo 

23 Hand to mouth 

24 Vocalize when fixating E 

25 Shake head 

26 Purse Ups 

27 Faisc eyebrows 

28 Fixate objects beyond crib 

29 Jeik upon hearing noise 

30 Consonant-vowel syllabic 

31 Near-laugh 

32 Eyes watch /T's hands 

33 Noise inhibits crying 

34 Look for E when he dtsappenrs behind screen 

35 Vocalize single consonant 

36 Stick out tongue 

37 Cry wlien E leaves crib 

38 Rub eyes 

S9 Lift head when supine 

40 Cry upon seeing bottle 

41 Fixate own hand 

42 Feeding inhibited by staring at E 

43 Cry when pvit down wiilUAit aiteiuion 

44 Chewing jnovernents 

45 Crowing vocalization 

46 Attempt to turn from supine to prone 


Week of first 
appeal mice 
Key Del 


7 6 

r> 6 

8 6 

6 7 

6 7 

6 6 

% 6 

6 

9 7 

18 7 

7 7 

7 8 

9 7 

7 7 

7 7 

8 7 

7 8 

8 7 

n 7 

8 17 

8 li 

3 S 

8 10 

9 9 

9 11 

12 9 

9 9 

11 9 

n 9 

9 

10 9 

10 9 

10 10 

10 10 

10 36 

in 25 

18 10 

10 10 

16 10 

11 10 

12 11 

11 26 

15 n 

12 12 

12 12 

16 12 
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'FABLE 1 {coutinucii) 



Week of Iirht 



appealance 

Ni). 

llchavioi' items 

Rey 

Del 

47 

Tnru toward sound 

19 

12 

4S 

Cany object to moulli 

21 

12 

49 

Increased activity at siglit of 

15 

13 

50 

Watch own hands persistently 

14 

14 

51 

Kick when otherwise quiet 

15 

14 

52 

Coaxing vocalization 

14 

20 

53 

Stare at stranger 

14 

14 

54 

Slop nujsing to coo or smile 

17 

16 

55 

Sob 


16 

56 

Clasp own hands 

18 

16 

57 

Laugh 

21 

16 

58 

Oiirgle 

16 

16 

59 

Raise head and shoulders when supine 

18 

17 

60 

Turn supine to prone 

50 

17 

61 

Head inclined toward approaching bottle 

19 

18 

62 

Pull at bed clothes 

19 

18 

63 

Open iiioulh when finger approaches face 

20 

19 

64 

Arms extended, expressive movement 

19 

22 

65 

Flicker face at stranger 


20 

66 

Place hands on knees 

20 

20 

67 

Smack lips when being fed 


20 

68 

Hold legs in air 

21 

21 

69 

Grasp own ankle 

22 

21 

70 

Rising vocalization when nipple removed 

22 

22 

71 

Extend and wave arms 

27 

22 

72 

Grasp own toes 

22 

22 

73 

Laugh during solitary play 

23 

23 

74 

Place soles of feet together 

23 


75 

Shouting vocalization 

27 

24 

76 

Grasp own diaper 

24 

24 

77 

Cry when leaves room 

25 

24 

78 

Wiggle toes 

27 


79 

Scratch sheet or crib 

27 

29 

80 

Open and close Jiands j cpentedly 

27 


81 

Touch hands together 

27 

27 

82 

One hand clasps other hand 

30 

27 

S3 

Sing'song vocalization 

29 

27 

84 

Grasp own car 

31 

28 

85 

Grasp own hair 

29 


96 

Scratch own head 

29 


87 

A (Tected cough 

30 

29 

88 

Ptneer prehension of bedclothes 

30 

29 

89 

Fret when bib put on 

31 

30 

90 

Arch back when supine 

30 

31 

91 

Grasp E's face and hair 

31 


92 

Pat own body 

31 

33 

93 

Pincer prclicnsion of own toes 

31 
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TABLE 1 (contittuid) 



Week of first 



appearance 

No. 

Bchnyioi' items 

Rey 

Del 

94 

Open aiul clrt.se mouth repcalcdly 

31 


95 

Kick during? baih wlien otherwise 

33 

31 

96 

Slick lowci* lip 

32 

31 

97 

Tarn prorte to supine 

39 

33 


Koll on floor 

51 

33 

99 

Pat object 

34 

45 

100 

Til row self backward in i‘ejecting food 

34 


101 

Pat oYfU foot 

34 

36 

102 

Smack lips when not entiiig 

35 

37 

103 

Cross legs 

35 

35 

104 

Pat kctcc contra lateral foot 

36 


105 

Pock self on abdomen 


36 

106 

Pest head on palm of hand when supine 

37 

49 

107 

Pub soles of feet together 

37 


108 

Yihratc lips by blowing 

44 

37 

109 

Toe to mouth 

37 

41 

no 

Pivot Dti abdomen 

43 

37 

111 

Vocaii'Ae click 

37 

49 

U2 

Pat own hands 


37 

113 

Monotonous vocalization while going to sleep 


38 

114 

Foot push against crib 

38 


115 

Slick at sight of bottle 


39 

316 

Peach fov spoon wheft being fed 

39 

45 

117 

Snap hngera 

41 


118 

Tend forwnid and rest on elbows when supine 


41 

119 

Gn from sitting to prone position 

46 

43 

120 

Put covers on and oIF face 

44 


121 

Rubs own gums 


47 

122 

Grasp toes while silting 

47 

47 

123 

Bounce while sitting 

48 

49 

124 

Cry when object taken from her 

49 

48 

125 

Touch ami pursue object with forefinger 


49 

126 

Push floor with foot when prone 

49 

51 

127 

Display repertoire for stranger 


49 

128 

Scoot backward when prone 

51 


129 

Splash in bath 

52 

54 

130 

Wlijspcr 

52 

54 

111 

Rise to half-sitting, vesting on elbow 

52 

52 

132 

Take nipple from mouth, plays with it 


54 

133 

Finger lips while vocalizing 


54 

134 

Rub self ill bn til 

55 


135 

Raise self to sitting position 

56 

61 

136 

Reach in diaper fov fccct^ 

57 


137 

Cross Index and middle fingers 

57 


13S 

Piiil to kneeling position 

57 


139 

Kneel without band support 

58 


140 

Shake bedel nth iiig 


58 
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TABLE 1 [cinlinned] 


No, 

Behavior items 

Week of first 
appearance 
Rey Del 

141 

Walk on knees, holding side of crib 

5S 


142 

Shrug shoulder; 


59 

141 

Pull to standing in crib 

59 


144 

Go from standing to kneeling in crib 

59 


145 

■ Put foot on tray of high chair 


59 

146 

Rock self on elbow in half-sitting position 


59 

147 

Scoot backward when sitting 

59 


14! 

Rook when sitting 


59 

149 

Get to kneeling position without pulling 

60 


150 

Progress by bouncing in sitting position 

60 


151 

Pivot while sitting 

61 


152 

Stand momentarily without support 

61 


153 

Creep 

6( 


154 

Walk, holding to crib 

61 



ever, Rey was considerably more advanced than Del, especially with 
regard to locomotor items. 

Finally, we may note that behavior became more individual in the 
Inter montlis. At the beginning, the subjects almost invariably 
developed the same responses. In the later months, each subject 
developed many items which were never practiced by the other twin. 




V. DISCUSSION 

A. Autogenous Behavior 

Our chief interest in conducting the experiiTieiit lay in determining 
the responses whicli a child would develop if he were removed as 
far as is possible from the influence of adults and of other children. 
This is an old qiiciy, having been asked vscvcral centuries B.C. by 
Psamctichus who reputedly reared two children apart from speaking 
adults in order to determine whether or not they would develop 
language in the absence of adult example (8). TJ?c question as to 
whnt the unaided individual would be able to do was the basis also 
of interest in the so-called "wild children” who have been found from 
time to tiine> the most famous of which was Victor, the wild boy of 
Aveyron, who was studied and trained by Itavd (9). Since tlierc 
has been a prolonged interest in knowing what responses the indi¬ 
vidual is able to achieve when uni ns true ted, it is surprising that no 
term by means of which we can designaLc such responses has come 
into general use in psychology. 

The term ‘'instinctive response” immediately comes to mind. To 
be sure, this term has been accorded a variety of meanings so that it 
would not he diflicult to find one usage wliich approximates our pres¬ 
ent need. But there are many objections to the use of ^‘instinct” in 
this sense. There is a tendency at the present time to limit the tenn 
^^instinctive rcs^jonsc” to the connot.'ition of reiicthn {tattern xvhich 
requires no learning, and it seems best to further the acceptance of this 
usage. We wish a term which will not only include 'hmlcarned 
response” as defined above hut which will also Include other re¬ 
sponses wliicli are developed by the individual independently of other 
persons, whether by discovery, by trial and error, or by wliatcvcr 
means. We wish a term which will dcvsignatc instinctive responses 
and in addition responses which are indcpcndciitly acquired. 

We suggest that such responses be called “autogenous.”- This 
word already has a recognized place in the vocabulary of several 
sciences, and is capable of useful application in describing bcliavioral 
dcvclopmcnL The general meaning given for autogenous In Web¬ 
ster’s New Inteniatioml Dictionaij is "self-generated; produced in¬ 
dependently of external aid; endogenous.” In medicine the term is 

"I’his suggestion w.ns dist made in a paper presented ut the AniuuiJ Nfcct- 
ing of the Amcriciin Psychological Association in 1936 (5). 
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used to refer to some condition wliicli oi'i^inntcs within the organism 
as opposed to a condition which results from contagion. In anatomy, 
autogenous is employed to refer to ossification which proceeds from 
an inclepenclent center. Tii '/oological usiige, the term refers to a 
condition which oiiginatcs within the organism. These meanings 
will be seen to be in line with the one suggested above for the descrip¬ 
tion of behavioral development. 

The present study has shown to what an extent autogenous be¬ 
havior is cliaTiictcrlstic of Infancy, While a child cannot he cxclvulcd 
from all contacts with otlicr persons, we feel that in the present 
experiment our contacts with the subjects did not provide the origin 
of tlic Jicw responses which 'Nverc recorded. We avoided the use of 
reward and punisliment. We refrained from performing the infan¬ 
tile responses which the twins added to their repertoire. From our 
experiment it appears that practically all of the behavior of the first 
year of life is autogenous. The diary account of dcvelojimeiit gives 
an impression of behavior as extensive, as varied, and as tyjiically 
luiman as docs a biograpliy of an infant reared under normal home 
conditions. In a previous report (6) it was sliowii that the twins 
exhibited all of the responses which arc commonly recorded hy the 
biographical method, and also nil of those wliicli Shirley found to 
he characteristic of her subjects. The extensivenesf! of the autogenous 
repertoire is Indicated by the fact th,it we were able to list 154- new 
responses which occurred in the course of tlie experiment. 

No doubt the introduction of training might have increased slightly 
the nuiiil^cr of new responses. 'Fhe additional reactions would have 
been siicll items as waving the hands when the adult said 'l/ye-bye/' 
of kissing and of throwing kisses, and of pointing to objects when 
they were named. Such responses arc obviously sociogenoiis, and liave 
been considered so for centuries because they never appear until 
after appropriate training has been adminkteved. But it is likely 
that the number of sociogenoiis responses which can be acquired by 
a child under one year of ngc is very small. They are in no sense 
an essential part of normal dcvelopnicnt during the first year, and 
since they arc unusual at that period they do not constitute an cX' 
ceptioti to the statement that our subjects autogcnously cxlubitcd all 
of the common responses wliich are characteristic of infants in the 
period preceding the first birJulay. 
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B. The Question of Instinctive Responses 

How many of the autogenous responses of the first year are 
instinctive? Before wc can answer this question we must determine 
how one is to discover instinctive responses and wc must then canvas 
our data from this point of view. 

As used here, the terms ^h'nstinctive response” and 'hinlcarncd re- 
spDJise” are synonymous* Wc explicitly exclude from the discussion 
all other connotations which have been associated with the word 
“instinct,”® 

An unlearned jt spouse is usually defined in negative terms as a 
reaction which has not been learned. Since wc have no universal 
agrceniejU as to what constitutes learning, and no Infallible Indication 
of its contribution to the development of a response, it follows that 
we do not have an operational method of identifying instinctive 
responses, 

This much, however, is probably agreed upon by all students of 
behavior, that if It were rciulcrecl impossible for an organism to dis¬ 
play responses before a given moment—as by administration of an 
anestlictic—that all the responses which appeared upon the or¬ 
ganism's first opportunity to react might be called unlearned responses. 
In other words, it is commonly agreed that learning cannot occur in 
tile absence of a reaction histoiy, a/id lienee all resiionscs wJiich appear 
coincidentally with, or shortly following, the onset of motility may 
be considered instinctive. But since it is not reasonable experimentally 
to render the human fetus or the human infant immobile, this 
criterion of an instinctive response has no applicability to man. 

A second basis on which some agreement might he reached has 
reference to the khid of reaction history which precedes a specified 
response. Wc arc interested to Icnow whether a response suddenly 
appears in full or whether its final form is achieved only after a 
series of approximations, If a response occurs suddenly, without any 
forerunners which resemble it, wc are inclined to think tliat it may 
be unlearned. However, we cannot be certain of this interpreta¬ 
tion. A response may develop through learning without our being 

‘We cannot at ihia point undertake to refer to discussions of the concept 
of instinct, nor can we refer to the numerous studies of development which 
have some bearing on the question of post-natal insLincla in man. We hope 
to consider these materials at a later date. To review this body of literature 
in conjunction with the present report would not be feasible. 
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able to recognize this fact'. For instance, if typical liiiman laughter 
occurs in an infant avIio lias never langlicd before, It is obvious that 
laiigliter lias not been achieved the gnulual perfection of responses 
whicli could be rccogiiiz^ccl as attempts to laugh. Nevertheless, 
laughter may have been attained by virtue of the fact that the child 
earlier engaged in smiling, in certain laryngeal responses, and in a 
variety of types of breathing. In the development of laughter, the 
child might thoroughly practice cvoiy element of laughter ivithout 
our being able to detect by ordinary observation any role of practice 
in the execution of the first complete laugh, since the practice U^ould 
not result in the production of soiuul if the elements were practiced 
separate I3^ 

Even if for the prc»sent we disclaim the ability to detect nn instinc^ 
tive response we may still retain a legitimate interest in tlic Quto- 
gemfic hkiory of responses, We may ask which reactions make 
their appearance with little apparent contribution from the previous 
reactions of the individual. Such responses would seein the most 
likely to be truly unlearned, 

C. Soi»5R NjiGAVIYE RESULTS 

In an earlier report (2) we have presented some negative evidence 
in regard to instinctive post-natal responses. This study dealt with 
three responses, which under the conditions of the experiment, it 
was practically impossible for the subjects to practice. They were: 
reaching for a dangling ring, sitting without support, and bearing 
the weight of the upright body upon the legs. Each of these rcac^ 
tioas was tested for when the subjects were at an age such that all 
normal children of normal environment exhibit the response. Never¬ 
theless each response was absent in the first few tests. These tests 
thus yielded negative evidence as to the instinctive chcaracter of these 
responses. This was also the ease in a test of the alleged instinctive 
connection between infant smiling and the sound of tlie human 
voice (1). 

It is worthy of note that with repeated contacts with the lest 
situations tlie subjects, witliout instruction and witliout any admin¬ 
istration of reward or punisluiient by the experimen tors, gradually 
developed the appropriate responses. 
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D. Some Positive Evidence 

Three responses appeared which seemed not to be derived from 
the antecedent reactions of the subjects. The first of these responses 
was laughter. The other two we shall tentatively call ^'attempting 
to rise’' and "attempting to turn/' althougli in greater strictness 
they might be labelled "lift head and shoulders when supine” and 
"rotate head and shoulders when supine." We sliall review the 
history of each of these actions. Most of the observations to which 
we wii[ refer have already been presented in the biographical account 
but need to he again examined with reference to their instinctive 
character. 


1. La lighter 

Rev’s first clear-cut laughter occurred in Week 21, while Dcl's 
first unquestionable laugh was heard in the 16th week. Since each 
infant smiled and vocalized long before these dates, it is possible 
that the exercise of these two functions had an influence upon the 
development of laughter, However, only twice in the case of each 
subject was any sound resembling laughter beard prior to the date of 
the first unmistakable laugh. Tlicsc sounds, which will be called 
near-laughs, were Weeks 10 and 13 in Rev’s case and in Weeks 9 and 
10 in Del’s case. Tlie absence of any other record of near-laughtcr 
prior to fvdl-fledged laughter is all the more striking because our 
observations of sounds were not limited to the time which we spent 
in the babies' room. We could hear the vocalizations of the infants 
with ease even when we were not in the nursery. 

The occurrence of two sounds somewhat similar to but not identi¬ 
cal with laughter can hardly be said to be favorable to the view that 
laughter develops through practice. 

2. ^'Attempting to Rise' 

The second response which appeared as if without practice was the 
raising of the head when the child lay on her hack. Often this be¬ 
havior was engaged in persistently as if its full goal had not been 
attained. From its inception, it had the appearance of a true attempt 
to attain the sitting position allJiougJ) neither child could well have 
been acting from any such conscious motive at the time of tlie first 
trials, Rey's performance of this response was first observed in the 
16th week and Dels in the 10th. The response recurred from time 
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to time and gradually became stvongev. By tlic ISth week Rey ^vas 
able to raise her shoulders as well as licr Jicad above the level of 
the mattress; Del did this a week earlier than did Rey. Nevertheless 
it was only in the 61st and the 56th weeks, respectively, that the 
two infants were able to attain the sitting posture without assistance. 
It KS more than ]ikcl_v tliat their many attempts to sit were a real 
factor in the final acliievcmcnt of this response, but we are at a loss 
to know liow learning could have contrihuled lo the bust lifting of 
tile head from tlie pillow, nnd to know why the activity was persisted 
171 when it seemed to achieve nothing. 

3. ^'Aiiemptvjff to Turn' 

The third response which gave the impression of being unlearned 
was tlic first instance of turning vigorously toward one side while 
supine, 

Del on a day in the I2th week Avorked continuously for 20 niiniitcs 
iii an apparent effort to turn over from tlic supine to tlic prone 
position. Her efforts did not succeed in changing her position and 
in the end she cried. Rey in Week 16 made a similar but less strenu¬ 
ous anil less persistent effort which also was unsuccessful. It did 
not result in crying. In these performances the infants' shouklcrs 
and head were repeatedly rotated to a great degree. There was 
no suggestion that the subjects were trying to reach tanything or 
to get a better view of anything. Nothing external seemed to con¬ 
trol the reactions. While rotations of llie head and slight shoulder 
rotations Jiad occurred before this time, the performances just dc- 
scribed were definitely novel in their extent and their persistence. 
The stimulus to these reactions may hare been discomfort engen- 
dciccl by lying continuously in one position, but whatever the stimu- 
lus, It, in Ltsclf, cannot account lor the patterning of the behavior 
which resulted from it. 

These actions, which we have called attempts at Lurnijig, were not 
repeated by either baby—least not while they were under ob¬ 
servation— until several weeks bad elapsed. With Rey the second 
attempt was seen in Week 24, with Del, in Week 22. Del's third 
known attempt, in Week 24, was a success, but slic cried strongly 
after she had lain in the ncrwly-achieved prone position for only 30 
seconds. Slie did not turn again from supine to prone until Week 28, 
find this Lime also the performance was followed by crying. Crying 
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did not recur in tins situation thereafter. Hei skill in turning over 
graduallj^ improved, so thfit by Week 35 she was accomplishing the 
feat nearly every day. 

was never seen attempting ta turn aver after tJie failure 
recorded in Week 24 until Week 35. Her first success was not 
until the 50tli week. Subsequent to this, turning from supine to 
prone became a frequent response. 

E. Meagerness of the Evidence for Post-natal Instincts 

No responses otJicr tJian tJjcsc three accorclccl so closely to the 
more or less classical notion of what an instinctive response should 
look like. In making this statement, we arc referring, of course, 
only to the responses which were added to the repertoire which the 
subjects had at the beginning of the experiment. It may well be 
that many responses which arc observable in the inonate arc inde¬ 
pendent of the reaction history of the organism. 

In view of tJie large number of developmental items, it Is signifi¬ 
cant that we saw only three responses whose origin did not seem to 
He in the slow modification of antecedent activities. The trend of 
our records is toward ascribing only a very small unlearned element 
to those additions to the infantas repertoire which occurred in the 
course of the experiment. We observed only tJirec responses which 
appeared stiddenly as ii from t/ie maturat/on of some bodily inech.an- 
ism. AJtliougli tliese responses seemed to appear "out of the blue/' 
we must admit the possibility that movements previously made may 
have contributed to the appearance of these responses. It is also 
possible that these responses may have had precursors before birth, 
or between birth and the beginnings of the experiment, or when 
we were not observing the subjects. For these reasons^ wc cannot 
be dogmatic with regard to the mode of development of tliese 
activities. 

All other responses which wc studied presented a picture of a 
gradual acquisition, and hence at least simiilaied learning, It is 
possible, of course, that growth processes may affect behavior in the 
same manner as does learning and hence the gradual improvement 
of coordinations may give no clue as to tJjc factors which (ire re¬ 
sponsible for this improvement. 

For the sake of simplicity wc have spoken as if response patterns 
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are totally iostiiictivc or totally learncil. Wc have jio reason to sup¬ 
pose that this is the case, It seems more probable that instinctive ele¬ 
ments and learned elements contribute jointly to the formation of a 
single response. For Instance, when our subjects were first placed on 
their feet, they did not support themselves but they did give an occa¬ 
sional push with the legs. These extensor thrusts in response to picssurc 
on the soles may have been unlearned. In later trials, extension of the 
legs became more persistent, more rt’gulariiscd, and more energetic 
so as finally to lead to support of the body. Wc have said that the 
response was learned, By this wc mean that some learning was 
undoubtedly involved, since tlic response did not appear at the usual 
age when opportunities foi' practice liad been elimifiated, However, 
this does not involve a denial that instinctive contributions may also 
have been present. Instinctive clcinciits by themselves did not lead 
to "standing with support" but they may have been essential to the 
formation of this pattern. In any infantile pattern, instinctive bases 
and learned modifications may be inextricably mixed. Our aim has 
been to show that in all likelihood instinctive elements by themselves 
do not constitute normal infant responses. 



VL SUMMARY 

In this report the experimental conditions surroundlnf^ the develop¬ 
ment of our two subjects have been presented in some detail. The 
aim of tile experiment was to throw the subjects as much as possible 
upon tbciv own rcsoiu’ces and their own initiative in so far as be¬ 
havioral development was concerned. The experiment covered a 
period of 14 lunar months, extending from the end of the first to 
the end of the l5tli lunar months. 

Previously piiblidicd reports upon certain aspects of the investi¬ 
gation have been reviewed. The new material here presented con¬ 
sists in a month-by-month siinimary of bcliavioral development and 
a list of 154 developmental items. 

These data, together with those which have been presented earlier, 
have been interpreted as indicating two general conclusions: 

1. The first of these is that practically all of the common re¬ 
sponses of the first year of life may be developed aiitogcnously. That 
is, infants will develop these respotises without encouragement or 
instruction, without reward or example. It follows that prior to 
the second yenv of life sociogcnoiis responses, those which are learned 
through the intercession of other persons, arc few and are relatively 
unimportant. If the well-being of the infant is assured, his behavioral 
development will take its normal course, 

2. The second conclusion is that in the development of the auto¬ 
genous responses of the first year learning plays an important part. 
The dichotomy of learned and unlearned responses is difficult to 
employ, but if we arc to apply these concepts the evidence indicates 
that there is little reason to believe that infant responses are made 
up exclusively of unlearned elements except in the case of very few 
reactions. However, responses which involve learning may at the 
same time involve instinctive contributions. As a corollary of this 
conclusion, it would follow that while maturation is a major factor 
in infant development its importance lies chiefly in making learning 
possible. Maturation in and of itself seldom produces new develop¬ 
mental items, but maturation of structures when accompanied by 
self-directed activity leads to new infant responses. 
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I. INTRODUCTION 
A. riisToRicAL Background 

For ccn Luries, iiuin lias been concerncil witli the problem 

of understanding his fellow man. The ancient Sophists gave a new 
directioji to Imnuui tlumght when thc^^ tiii'iiccl from speculation about 
cosmology to the consideration of human afFairs. They in Hue nee cl 
5ud? hley giants Soerntes^ irJjo bdicred that he cDu]d 

obtain laiowlcclge of the “self,'^ and his distinguished pupil Plato, 
wJio recognized individual differences in man. Plato went so far 
as to propose an ideal state, the Republic, where men were to be 
cliosen for special duties, with reference to their ability to perform 
tlicin, Aristotle continued the emphasis on luiman matters and 
“addressed himself to the things of the mind in much tlic same 
manner as to anything else in the material order” (11), 

Some of the Greek philosophers even considered classificfitions 
for the various ty\:c?> of man. Theophrastus proposed the schemata 
of some 30 types, Into which he thought he could fit all individuals; 
and Hippocrates described nil men in terms of the four “humors” 
wliicli he had devised, Moreover, the Hindus invented a caste sys¬ 
tem, the rigidity of which is still felt in India. 

This desire to classify and to understand man is very strong, and 
the tendency has persisted through the centuries that liave passed. 
Tile persistence indicates a definite need for a smaller number of 
terms in which to describe so complex an animal as man. At present 
there are many schemes of classification, using such descriptive terms 
as introvert and extrovert, and pidcnic and asthenic, each of which 
brings to mind a certain kind of bchavior. 

Wc arc here concerned with the cognitive functions as measured 
by tests of intelligence. It is well known that there exist inniuuci-ablc 
tests purporting to measure tliis aspect of man. The first tests or 
objective measures were specifically devised by Galtoji and CatlcU 
to measure such “mental abilities” as memory, mental imagery, and 
association. When compared with other ratings, such as school 
marks, this type of mental testing was found to have certain 
deliciLMicies. 

It was not until about 1905, when Alfred Biiiet devised his test 
of “gcneiar' intelligence, that the field of mcntril testing began its 
great expansion. Binet concluded, after some experimentation, that 
no single performance could he used as a just indicator of intelligence. 
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From this point on» tests of intcllijrcncc Increased rapidly in number. 
Many group tests Avere puMished, ami tcv,ts of a "pevfonuancc' nahne 
were standard [ml. 

During this time, statistical Lcdnii(]iics were being formulated for 
the evaluation of the tests which had been devised. They had their 
basis in tlie mathematics of probability, winch were first set fort)' 
about the year 1600, and were more tl^ovov^ghly fonuulaUul by such 
mathematicians as Hcmauilic, Dc j\falvic, Lnplace, Gauss, and 
Quctclct. It fell to Gal ton to apply tlie methods of statistics to 
anthropomcLry, and he hhuvsclf added other tools for this work. With 
the important contributions of Kail Penison, statistics became a 
poAvcrful and useful tool Jor the purposes of analysis. 

During the present period of mental testing, a great deal of atten¬ 
tion 1ms been paid to the nature of iiiLclIigcncc, and tlicrc has been 
much discussion as to what specific things the tests of intelligence 
were designed to measure. It was the extremely important pro¬ 
posal by Spearman (22) on the two-factor theory, in 190+, that 
stimulated a great deal of research in tliis field. This theory pro¬ 
vided an explanation for ceitain common liiuliiigs in mental testing, 
such as positive iiUcrcorrchitions, and lent succor to the tests of 
“general’* intelligence, like that of llinct. Hut was tlie two-factor 
theory a broad enough means of explanation for other pvneedmes in 
mental testing? Apparently it was not, Thomson (6), Spcarniaifs 
severest critic, propounded the theory of gremp fiictorj;, which offered 
fin explanation for the fact of low iiUcrcorrclations among parts of 
a test batter)', and wlncli was more suited to serve as a tlicoretical 
basis for vocational testing. 

The two-factor theory of Spearman fails to explain Avby the best 
batteries of tests arc those in which the parts show low iiitcrcorrela' 
tions with each other and high correlations with the entire battery. 
For, if the entire battery (ueasuvcs a quality to be designated as C?, 
it follows thut each part of the battery, in order to correlate highly 
witJi the entire scale, must be somewhat saturated with 6\ This 
being so, the in ten correlations among the parts will also have to be 
high, for these correlations are in proportion to their saturatioji 
with G. 

Thomson's group-factor theory does give an adequate explanation 
for the low inlei’corrclatiojis among parts of the tests. He assumes 
that there arc many elementary abilities, and that each lest samples 
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a certain range of these. If two tests happen to sample many of the 
same abilities, they will have certain things in common, and will 
tlicrcforc correlate to a certain degree, depending on the number of 
common abilities measured. The various parts of the tests may 
sample small numbers of the same abilities, and thus liavc low 
order correlations. But all parts sample some of the entire number 
of possible abilities, and thus each part of a test battery correlates 
to some extent with the total. 

Concerning the theoretical explanations for the possibility of voca¬ 
tional testing, Guilford has written (10): 

In tlic first place, IF Spearman’s j-factojs arc really confined 
to one task alone, as he insists, there is no way of predicting 
from Icsts an individnai's standing in his j-factois fni vjirious 
occupations. It ia likely, since many occupational activities have 
a low correlation with tests that measure (7, that occupational 
tasks depend largely upon their own j-faciors, which could not 
he measured without asking an api)licant to perforin the tasks 
theiTivSelves, . . . Vocational guidance would thus be next to 
impossihle without allowing the individual to try out the 
different alternatives. On the tiasis of the sampling theory, 
however, both vocational selection and vocational guidance 
become logically 'possible. 

Spcctrnian has come to accept the existence of factors other than 
G. He and his associates have admitted that in many instances the 
tables of intercorrclatioiis may include some correlation over and 
above G, Thus they recognized as group factors verbal ability, 
numerical ability, mechanical ability, and a possible factor of mental 
speed. 

Since Spearman formulated the two-factor theory and devised 
the melhod of tetrad differences for discovering the factors, other 
procedures have been invented. These allowed for the extraction of 
more than one factor, as Spearman himself admitted tiie possibility 
of several factors in lest batteries. Kelley (14), Thurstone (25), 
and Plotelling (12), each developed techniques of factor analysis. 

We shall concern ourselves with Thuistone’s method of factor 
analysis, since it is the one chosen for use in this study. This method 
of analysis allows for the extraction of many factors, which are called 
weighted group factors, in order to differentiate them from the 
group factors of Thomson's sampling theory. Whereas Thomson 
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postulateil innumerable elementary abilicicsj Tlmi-stone (26) 
postulated a limited number, not >et fixed The Tluirstonc ninlti*’ 
fiictor theory, like Thomson's sampling theory, serves as an explana¬ 
tion for low iiitciLcst correlations, as well as test correlations 
with tJic entire batcciy, and also as a basis for vocational id a nee. 

Thurstntie's centroid method of factor analysis, rather than any 
other method, has keen chosen for study lie re, because it is the most 
widely accepted and the most thoroii^hly rationalized. Alexander 
(1) selected this method lor itsc after comparing several techniques, 
and wrote concerning his choice: 

For practicsil purpose a it h our o]union that the nietliod of 
Tluirstonc is to be preferred because of its greater simplicity 
and speed in application. For that reason we propose to adopt 
this method ihroiighoiit the work that follows. 

Tilorris (18) also employed the techniques, stating that “Thiirstonc\s 
center of gravity technique is tlic general case of wdiicli all others 
are but special eases/' In a critical comparison of the Tluirstonc 
technique with the Hotelling method, jMcClny, ]\'Jething and Knott 
(17) found the. Tluirstonc method superior, 

Wilson and Worcester (29), in a discussion of factor techniques, 
justify the Tluirstonc method. They have 'written: 

The Hotelling analysis has the oritlimttLc advantageg of 
deternxiuacy and of ready mcchauical appUcaliility. TLicac 
tidvantagea may bring in with them very veal d is advantages. 

There is peibnpa nothing more itkuly to convince one that be 
has something of value than the ability to cxccule a jnecbanlcal 
arithmetical procedure. For that reason such ronshlcrations 
as have been oifered ip this "Note^’ will not be without useful¬ 
ness if they xSeem once more to direct nUeiuioii tn the need of 
exfiminiug a formal soliuion for its p * 5 x 0110 logic a I HubsUuicc. It 
would bt; a pity if Wundt had taken Psyc 11010 ^ 3 *^ away from her 
mother, Philosophy, and married her to Science only lo have 
her desert to n paramour, Mndiematica. 

Thurstone’s method of factor analysis, like all tiie others, starts 
from the intcrcorrelations of the various tests included in the battery. 
These tests may be parts of a single scale, or they may be tests se¬ 
lected from whatever source. Wlicn given to the .same subjects, 
the Intercorrclations of every possible pair of tests can be calculated. 
As happens invariably, the correlations between the pairs of tests 
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arc ^iliTiost all positive, iiulicaliiiR some thing or tilings common 
among them. 

Thiii'stonc has devised a rational method of obtaining the number 
of elements common to the tests, and then identifying and naming 
them. Tile common elements are called factors or abilities, and arc 
extracted from the original correlaLions until the residuals of the 
correlations no longer can give up significant factors. A fuller dis¬ 
cussion on the matter of Jio^v nian^^ factors to extract is reserved for 
a later seel ion of this investigation, wiiere the problem will actually 
arise. 

These factors and their loadings or wciglits liavc no psychological 
meaning. They merely represent correlations between any test and 
one of the reference axes, and may be positive or negative. The 
reference axes arc the usual x and y axes of a coordinate system. Any 
test lias projections on the two axes. The correlation he tween any 
two tests is the sum of the products of the factor loadings of each 
test, i.c., = + (Inho + • ■ - 

To make the factors psychological^^ meaningful, tlic reference 
axes niiiRt be so rotated that they pass tlirougli or nearby tbe majority 
nf the loadings. This may be done as often as is necessary, each 
time witJi tl}C nevvl}' found rotated loadings, until tljc number of zero 
loadings is maximum and the number of negative loadings minimum. 

In this way certain tests will have significant positive loadings 
in rertajj) fnctoi’s, ;jjid otJicrs will Jiave insi^jn'iicant positive loading's.^ 
'Ey studying the tests with significant loadings in the various factors, 
one may arrive at the elements common to tlie various test groupings 
and thus name the factors. An examination of the tests with in¬ 
significant loadings will aid in the naming of the factors, by indicating 
poijits which arc not included in these tests, but arc inchided in the 
others. Since the rotated reference axes are perpendicular to each 
other, or orthogonal, the factors or abilities are independent of 
each otlier, 

n. Thu: Probleini 

This study undertakes to analyze the mental factoi’s appearing over 
a widespread period of years, in order to note any significant changes 
wliich may occur during periods of growth and decline. These 

niay happen that after several rotations a negative loading will still 
he found, If it is within the limit of —.10, it may be considered as insignih' 
caiuly negative (10, p, 507). 
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changes may occur in the factors themselves, so that some will appear 
and others cHsappcnr at different periods of time; or the tests that 
faH ia with certain factors at one time may enter in witli different 
groups at another time. A dynamic picture of ineiUal organization 
may also he obtained from this study. 

Tlie opiKirtuiiity to carry out such an investigation as the present 
one IS afforded by the standardization of the Wcchsler-lkllcvuc 
hifelVifjcnce Scale (28). This is a |)oint scale which can be used over 
such a wide span of ages as from nine years to slxty.^ IJy nieans of 
this research, it will be possible: (ri) to isolate the mental abilities at 
cacfi age level; {b) to note their stability from age to age; (c) to 
study the tests ns they are accounted for by each factor at each age 
period; and (//) to obtain certain facts as to mental organization. 

Tluirstoiie (27), in a description of what he calls the primary 
abilities, recogmV.es the need for suuhdng various age groups. He 
gives as an illustration the solution of tlic simple arithmetical problem 
3x1^. He states: 

Tn answer a scoie of such items quickly at the aa;e of fifteen 
is iiidicati\’c uf llie factor jV, but a foiir-yefir-ohl who solves 
such items rntiuiially may icrcal logical faaihia, perhaps 
iiuIuclJvc, I'utJicr than superiority in die factor A^ This is 
an example of wh<it might be taking place. 

He goes on to point out that '‘tl\esc velations luivc not been adequately 
rcccignlzcd in recent studies of the changes in mental organization 
with age/' At any rate it is 'advisable to isolate the mental abilities 
separately at each age level and to move with caution in extrapolating 
the factorial interpretation of a test for widely different ages.'’ Kelley 
(IS) > in a recent critique of factor analysis studies, stressed the need 
for quantitative statements of stability of factors us age and group 
changes. 

Psychologists have been wont to clescvihc individuals on the basis 
of their test results. But they have not always been able to agree 
as to the specific qualities measured by the various tests, Murphy 
(19), in studying the relation between tests of mechanical ability and 
verbal and noiTverbal tests of mtclligence, fouiul much con fusion 
of terminology existing in the field of measurement of mechanical 
aptitude. Worthington (31) noted that the Picture Completion 

“A fuller discussion of ihis scale will be given in Section II. 
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Testj Can cel hi ion of A and Knox Cube were tests of special ability 
and should be further analyzed. Pintner and Anderson (20) de¬ 
scribed the Pkiitre Gowpletion Test as being a measure of the child's 
apperceptive ability, “to sec how well he is able to meet the require¬ 
ments of each situation grawSping its mca/dng'.” Louttit (16) has 
written: 

Just what a hi lines are rrieasarecl in form-hoard ijciforrnarices 
h not a( all clear. Various wi iters have claimed theii useful¬ 
ness in measuring form perception and discrimination, manipu¬ 
lative ability, motor coordination, etc., but there have been no 
attempts to establish adequately their ability in any of these 
fields. 

l"he same difTicultics in interpretation have been expressed with 
regard to other tests. 

The research hy means of factor analysis has made a great con- 
trihution toward the isolating of the mental factors involved in the 
tests of intelligence, and toward ii description of the various tests in 
terms of these factors, Stephenson (2i) found the verbal factor v, 
and Alexander (1) established as a separate factor in certain tests 
wliat he called a performance factor. Morris (18) recently 
analyzed “a group of 34 of the most commonly used performance 
tc.sts" and foinul them to be dcscribablc in terms of onl.v three factors, 
called visualization, perceptual speed, and induction. Wright (32) 
made a factor analysis of a part of the original Stanford-Iflnet Test, 
extending from the 7-ycar level to the 14-ycar level, and identified 
six factors, called mimbci', space, imagery, verbal relations, induc¬ 
tion, and one involving reasoning ability. Of course, Thurstonc’s 
analysis (27) of 56 psychological tests must be included in any 
account of factor analysis. As is generally known, he found Seven 
factors, which he called prlniary abilities, among the 56 tests. 

Tills study necessarily has its (imitations. It docs not attempt 
toj'soUtc all the possible mental factors at each age level Investigated, 
or to study each 5 '’ear period from nine to sixty. It will, however, 
extract aiul name as many factors as the test data will allow. Six 
rcpresentatiifc age groups been chosen foi detailed analysis. 

These arc the following: 9 ^^avs, 12 yeais, 15 years, 25 Lo 29 years, 
35 to 44 years, and 50 to 59 yeais. An anal.vsis of tlicse age periods 
may serve Lo throw ligltt on the problems under coiisidciation. 




rr. DESCRIPTION OP SAiAIPLINGS AND TESTS 
A. TiUi Samplings 

As |n-cviouslv stated, the present study docs not ill tempt to inves- 
tig^iite ciich successive ap:c ycAV, Nor does it extend the investigiition 
liclow the n in til year, since the scale was not designed to measure 
children below this age. At the ninth )Taf significant scores, l.c,, 
scores better tlian zero on any single test, could still be obtained. 
The age groups selected for study are, as indicated above i 9 3^cars, 
12 years, 15 years, 25 to 29 j^ais, 35 to 44 years, and 50 to 59 years. 

These various periods may he briefly characterized. Nine )Trirs 
is definitely a prc-puhcscent age, Twelve years can he regarded as 
an age wlicn puberty begins for many individuals. Fifteen years is 
that pejjod wlierc t)ic curve of jncntal groivtJi is Icnown to approacli 
a maximum. Asch (3) has studied tlie character of mental organiza¬ 
tion in the two age levels nine and twelve. In a study of the age 
factor in mental organization, Garrett, Biyan, and Perl (9) used 
the age levels 9, 12, and 15, which they stated were '^far enough 
apart on the growth curve to make age a real factor.” Twenty-five 
to 29 years is generally accepted as that period of life in which almost 
everyone has completed his education anti training, and has embarked 
on some definite activity or career. This age period was considered 
the optimal age group in the standardization of the Wcchsler- 
B el lev lie Seale, and was used as a basis for comparison with other age 
periods. Tliirty-fivc to 44 years can be considered as a period when 
there is the beginning of a noticeable decline in the curve of mental 
grow til. The jicriod from 50 to 59 .years tajis that part of tlie curve 
of mental growtli and decline where the decline is definitely notice- 
iddc. This particular age group was selected in preference to any 
other of the older age groups, because more cases were available 
between those years. 

All of the individuals used in the various samplings were selected 
from the files used in the standarilization of the Bellevue Scale, and 
were made available by Dr. Wcchsicr. None of the subjects were 
patients in the hospital. All the subjects were tested by examiners 
who had become qualified to administer the scale after a training 
period under Wechsler. The investigator himself examined many of 
[he individuals during the course of standardization of the scale. 

Eacli age sampling was selected to comply as nearly as possible 
with Kelley's criteria of homogeneity from the standpoint of maturity, 
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sex, race, and i^cncral scluJnstic training* This being a study oi 
differential traits, it is accessary ttiat as ninny factors as possible be 
heW constant. The result must not he ninnecl l)y varlatio[is which 
are attribiit«nUe to cxtnuleoiis factors, Homugencity of samplings will 
avoid spurioits correlations. Kelley lias written on tliis point (14); 

The reader can readily satisfy liinisrif that race helcro- 
KeneitVi providing the iiuli vidua Is of the one race are 
ou the average lower as adults in both traits consid¬ 
ered than those of the other lacc, operate? to iiUrodoce coi^ 
relation just as ilc3 imenual levels of rnarntity. Siinilar ob¬ 
servations apply to sejc atnl iiiirtiirc. ^Yc thcjcforc, 

coudude that even if the selection of the two niciUal traits is 
excellent in the sense that the mental caiucitics ave intiiosl' 
cally independcDt, positive conclntions will nev'crthcless com¬ 
monly he foiMul between tlicin, owing to the licterngenclty of I he 
popliJntioii cm ployed. 

Although sex differences w^eve stilt Is tically insignificant for iu\y 
of tile subtexts of the Wcclislcr-llcllcvue Scnle used in tills study, 
whatever differences might liaye still existed were removed by par¬ 
ti rilling o\U the factor of sex in every in ter correlation of two sub¬ 
tests for every age level. The various sampliiigvS were selected ran- 
doinly within the requirements set forth by Kelley. 

The group of nine-year-olds consisted of 70 eases ranging from 
nine 3Tars and iiero moiitlis to nine years and eleven months. All tlie 
children were white, American-born, uikI attended oitc of three 
elementary schools located in middle-class sections of New York City. 

The group of I2-year“Ol{ls consisted of 75 eases iringing from the 
age of 12 years and zero montlis to t!\at of 12 years and 11 months. 
AH the children were white, A me ri can-bora, and attended one of 
three clcineiitaiy schools located in middle-class sections of New 
York City. 

The 15-5'c‘ar-ol(ls comprised a group of 93 cases ranging from the 
age of 15 years and zero months to 15 years and H months. All 
the children were white, Amcrienn-born, and attended one of three 
general high schools in middle-class sections of New York City, 

The age gioup 25 to 29 years included 135 subjects, All were 
white, American-born, and had liad some high scliool training, lang- 
ing from the first year to graduatinn. They -were employe cl in 
occupations which vvcie cmwiilevcd to be on a smiilai level in terms 
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of the abstract intelligence required. They all belonged to Cate¬ 
gory IV of the "Six Categories of Abstract Intelligence" of the 
Mhuicsota Occupat'wnal Rating Scale described by Bingham (5). 
Some of the occupations described in this category are those of auto 
mechanic, stationary engineer, file clerk, and typist. 

The age group 35 to 44 consisted of 121 individuals. All were 
white, American-bornv and had liad educational training ranging 
from the sixth year of elementary school to the first year of high 
school. This group was employed in occupations similar to tliosc of 
the 25- to 29-ycar-old group. On the average, the older adult 
groups have not received as much education as the younger. Older 
individuals with less education have been employed in occupations 
similar to those of younger persons with more education. 

The age group 50 to 59 5 'cars old consisted of 69 eases. All were 
white, and were either American-born, or else had been in the United 
States lor at least 45 years. They had all attended school in the 
United States, and their education ranged from the fiftli grade of 
elementary school to the eighth. They were also employed in occu¬ 
pations vsimilar to those of the two younger adult groups. 

No attempt ^Yas made to control racial differences in tliis study, 
because it was permissible to coiiihiiie groups of differing racial origin. 
It was, of course, necessary to assume that these racial gioiips had, 
at any given age, the same mean level of attainment with regard 
to tlie traits in question. On this point, Wcchslcr has written (28) : 
“We believe, however, that the differences that might be found 
between the English-speaking white groups in the United Slates of 
different ‘racial' origin would not be very large." Kelley says (14): 
"Here in America we can throw logo the r a number of racial stocks 
and approximate this condition" (equivalence of means at any age). 

Hie groups scleclcd had average IQ's on the Wcchsler-Bellevue 
Seale approximating 100 (Table A). 

The agreement in average IQ h relatively good when compared 
with standardization groups wliere the average 70's range slmilaily 

'I’AHLE A 
Chronological age 

9 n 15 25-29 35-4-1- 50-59 


100.1 99.4 103.5 104.1 103.9 104,5 

14.19 13.44 11.42 11.18 11.32 13.45 


Mean IQ 

Standard deviation 
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from to 0\\ the l^isis of the closeness of iivcL’ugc IQ\ to 

in the t'Al^b iibovc, it ciin lie said tUat the 
used in this study are of siniilur iutcUcctual level. 

]l. Tiriv Tj;Sts 

The Wechslcr-Hcllevuc Scale used in this study is an adolescent 
and adult test of intelligence which is individually administered. It 
is a point ?culc consisting of 10 diffevent svdncsts, fwc verbal and 
fwc non-vcvbal, bearing the following names-. (1) Information; (2) 
Comprehension; (3) Arithmetic; (4) Memory Span for Digits; 
(5) Similarities(6) Picture Arrangement; (7) Picture Complex 
tion; (8) Object Assemblyj (9) Rlodc Design; (10) Digit Symbol 
(Substitulion) 1 

The test of Infoniuiliou consists of 25 items ai-rangcd in order, 
from the least to the most clifficLilt Of tliis test AVechsler (28) haii 
written: 'The fact is, all objections allowed for, the range of a man^ 
knowledge is generally a very good indication of Ids intellectual 
capacity.*' Tills test is one of the five vcibal tests. 

I'lie test of Comprehension has JO items, each scored on a two, 
OJie, and zero standard according to (icfincil criteria. Tiicse items 
are also ai'ranged in the order of their didieult3^ About tliis test, 
VVcchslcr lias written; 

'Vest nwoWca is 

diflicult to sny. Offhand it might lit tinned a test of etiiniuon 
sense and it is so called on the Army Alpha. Success on the 
test seemingly depends on die ji os session of a certain am on at of 
practiciil information and a general ability to evaluate past 
experience. 

This is also considered a verbal test. 

A test of Arithmetical Rea^onin^, consisting of 10 items langed in 

T. M. Terman nnd M. A. Menlll, Jlfuasunuff JnteUigcjice (p, 35). In 
llie table of IQ incnnn by age for the standardiaalion group, the means 
(from Vonii h of the btc revision of the Stfinjord^Jlinct hcale) vary from 
a hi(j;h of 109.9 at ttge two and a half to i\ low of 100.9 at the age 
M. In Form M, they vary from a high of lOfi.3 nt the age of two and a 
half to a low of 101.2 at the age of H, 

^TKc similantics test is not inchuUd in this study, becan.se it wna intro¬ 
duced late In the standardization of the scale, and many of the subjects 
used in the varinirs samplings had iiot been given this particular test 
(2«. p. 9). 
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order of difficulty, is tile third lest in tlic bfitlcry. This test was 
designed to be interesting to adults as well as to children, nnd is 
also included under the sub-heading of Verbd Tests. Of this par¬ 
ticular test, Wcchslcr has written: 

TIic ability to solve aritlimctical problems has long been 
recognized as a sign of mental alertness. Even before the 
introduction of psychometrics, it was used as a loiigh and ready 
measure of intelligence. 

Tlie fourth test of the verbal gTOiip is the Memory Sfian for Dif/its. 
The fifth, Sintihiri/ics. was not included, as noted above. 'The 
Memory Span for Dipiis has both tlic forward and the backward 
series coin hi net! in one test, nnd so allows for a wider range of scores. 
In discussing this particular test, Wcchslcr has written: ‘^Thc ability 
involved (in this test) contains little of V -'riid as Spearman has 
shown is more or less independent of the general factor.'* 

The first of the series of non-verbal tests is the Picture Arrange¬ 
ment Test, consisting of a series of pictures, which, when placed in 
the proper sequence, tell a story. Tlicie arc si.x such sets of pictures 
that go to make up this sub test. The first four are scored for 
accuracy alone, and the last two for both accuracy and time. The 
last three of the picture series have more than one scorable solution. 
Wcclisler noted concerning this test that: 

It is tbc type of test which cRcctivcly measures a subject'a 
ability to coinprchciid and size up a total situation. The sub¬ 
ject must umlt*r!.taiul tlic whole, must get the “idea'* of the 
story before he is able to set himself effectively to the task. 

The Pkiure Completion Test consists of a series of 15 pictures, 
each with some important part missing. The subject has to discover 
and name the missing part. This test, according to Wcclisler, ostensi¬ 
bly ‘'measures the individual's basic perceptual and concept\ial abilities 
in so far as these are involved in tlie visual recognition and identifica¬ 
tion of familiar objects and forms.'’ 

The Block Design Test is a modification of the Kohs series, and 
consists of seven designs, none of which arc found in that series. 
In the Wechslcr-Bclleviic Scale all the designs arc in the two colors, 
red and white. Wcchslcr described this test as tile “best single 
performance iLcm,” and it seems that the “repioduction of the type 
of design devised by Kohs in some way involves both synthetic and 
analytical ability." 
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The Object /Jssembly Test k not a sini^lc item. It contains three 
figure form-boards: a Manilciii, a Feature Profile, and a Hand. 
The L'lanikin is the one made familiar by the Pintner-Paterson Seale, 
The Feature Profile is similar to that oi the Pintner-Paterson Fentmc 
Profile, but is the profile of a female instead of a male, has a two- 
juece ear instead of a four-piece one, nucl has an additional evUout at 
the base of the skull. The Hand is a new figure form-board, which 
has been mnlilatcfl hy cutting off the fingers and a large section of 
the palm. This test was included in die Scale bccaiKsc, according 
to Wcchslcr, ^‘it tells us soincthiiig about one's mode of perception, 
the degree to wliicli one relies oji trial and eiTor methods, and the 
manner in which one reacts to mistakes.” 

The last test, the Di//'n Syf 7 iboI or Substitniion Test, is the familiar 
Army Betn Symbol Test, The time allowed for this test lias 

becii reduced from two minutes to one and one-lialf. Wcchslcr lias 
noted that tins test requires the subject ”to associate certain symbols 
wdth certain other symbols, and the speed and accuracy with which 
he docs it serve ns a measure <j{ lus intellectual ability.” 



III. PRESENTATION OF DATA 


Each one of the age samplings has been treated separately. All 
possible correlations between subtests were calculated by Pearson’s 
product-moment method, and the results were put into the form 
of correlation matrices. In order to eliminate completely any in¬ 
fluence that might have been due to the grouping together of the 
sexes in the various samplings, each sub test was correlated against 
tlie sexes by the bi-sei'ial method and the partial coefficients were cal¬ 
culated for the six correlation matrices.'^ These new sets of interest 
correlations were factored by Thurstonc's centroid inctliod, and are 
shown in Tables 1-6. 

Anabasis of the various correlational matrices was carried out to 
three factors for age nine, to four for ages 12, 15, 35 to 44-, and 50 
to 59, and to five factors for age 25 to 29. Of course one could 
continue to extract as many factors as there arc test variables, But 
this would be an unscientific procedure, since the original purpose 
has been to reduce the number of variables. If one continued to 
extract factors up to the limit of the test variables, one would event¬ 
ually be extracting artifacts due to sampling errors and the unre¬ 
liability necessarily asciibable to any correlation figure. 

The unrotated factors extracted from tlic correlation matrix 

TABLE 1 
Agu 9 


Siitnmnry of intcrLcst correlations (sex factor held constant) 



Com. 

Inf. 

Arith, 

Digit 

span 

P.A. 

P.C. 

Obj. 

Bl. dcs 

Subst. 

Corn. 


.509 

.310 

.482 

.392 

.227 

.412 

.445 

.220 

Inf. 

.509 


.445 

.460 

,406 

.305 

,412 

.416 

.462 

Arith. 

.310 

.445 


AX9 

.205 

.268 

.244 

.283 

,276 

span 

.482. 

460 

.419 


,374 

.048 

.359 

.421 

.291 

P.A. 

,392 

.406 

,205 

.374 


.339 

,471 

.581 

.387 

P.C. 

.227 

.305 

,268 

.048 

.339 


,233 

.238 

.051 

Obj. 

.412 

.412 

.244 

.359 

.471 

.233 


.505 

.322 

nl. dcs. 

.445 

.416 

.283 

.421 

.581 

,238 

,505 


.536 

Suhst. 

.220 

.462 

.276 

.291 

.387 

.051 

.322 

.536 



Probable errors i arge fiom .081 for r 0.00 to .054- for r = ,581. 


“It is to be noted that partiallin^r out the sex factor produced very slight 
changes in the original correlations, the maxiniiim change being .08, 
thereby iiuliciiling that the sex difFercnces were insignifiennt, ns had already 
been pointed out by Wcchslcr. 


209 



210 


CJJiKli'nC PSYCIIOI-OGY MONOCiRAI'HS 


I'AliLE 2 
Age 12 


Summaiy of mtei'test coiTclJitiona (acx fnclor held constant] 


Cnm, 

Iiif, 

Aritli. 

Digit 

apnii 

PA. 

P.C. 

Obj. 

Dl. clc3 

Siibst. 

Com. 

.582 

.476 

.411 

.230 

.340 

.292 

J41 

.458 

InC .582 


.622 

.485 

,29H 

.283 

.259 

.399 

.510 

Aritli. i47<I 

,622 


,387 

.130 

—.026 

.141 

.267 

.494 

Dieit 
span .411 

.485 

.387 


.293 

.343 

.004 

.241 

.495 

P.A, .250 

.298 

.130 

,293 


,321 

.275 

.259 

,191 

P.C. .540 

.283 

—.026 

.341 

,321 


,133 

,306 

.277 

Obj. .292 

,259 

.HI 

.004 

,275 

.133 


,432 

.264 

ni.des. ,341 

.399 

.267 

.241 

.259 

.306 

.432 


.479 

aubsl. .458 

,510 

.494 

,495 

.191 

.277 

.26+ 

.479 


Probable 

evrois 

range fr 

wm .077 foi r = 

'== O.OU 

to 0.48 fo 

i r —- 

.622 


lAULK 3 
Agh 15 


Siimm 

iiry uf i 

inter teat Lui'ielalJons (sex 

facto i 

held conataiit) 


Coin. 

Inf. 

Aiilh. 

span 

P.A. 

P.C. 

Obj. 

m, (\cs 

Siibst. 

Coro. 

.395 

,345 

,153 

.245 

.288 

,140 

.282 

.243 

Inf, .S95 


,419 

.131 

.204 

.276 

.189 

.358 

.108 

Arirti. .145 

.419 


.157 

.449 

.149 

—.019 

.2+7 

.165 

Digit 
s|jan .153 

.iJl 

,157 


.088 - 

'.019 

.116 

—.0/S 

.0/4 

P.A. .245 

.20+ 

.449 

,088 


.352 

.190 

.168 

,173 

P.C. .288 

-276 

,149 - 

-.019 

.352 


.345 

.353 

.252 

Obj. ,140 

.189 

—.019 

.116 

.190 

.345 


,415 

.100 

Di. <le,s, .282 

.353 

,2+7 - 

-.018 

.168 

,353 

.415 


.062 

Subst, ,248 

,108 

,165 

,014 

,173 

,252 

,100 

,082 


Piob.ibic errors range from 

.070 for 

7‘ — 0.00 to . 

057 for 

r ^ .+49. 


Snminnry of interlesl 

'PAJILE 4 
Agh 25-29 
corroln lions (aox 

factor Ueltl constant) 


Com. 

Inf. 

Arilh. 

Digit 

apart 

P.A. 

P.C. 

Obj. 

Bl. ilea 

Siibat. 

Com. 

.421 

.208 

.030 

.1«6 

,103 

.075 

,230 

.188 

Inf. .421 


.255 

.033 

.28+ 

.236 

.135 

.229 

.191 

AritU. .206 

.255 


,226 

.190 

,188 

—.101 

.070 • 

-.OH 

Digit 
span .030 

.033 

.226 


,003 

.062 

—.112 

—.017 

.227 

P.A, .186 

.284 

.190 

.003 


.180 

.059 

.363 

.134 

P.C, .103 

,230 

.188 

.062 

,180 


.324 

.305 

.025 

Ob). .075 

.135 

—.104 

—,112 

,059 

.324 


.514 

.168 

Blcics, .239 

.229 

.070 

—.017 

.363 

.305 

.514 


.205 

Siibst. .1B8 

.191 

—.011 

.227 

.134 

.025 

,168 

.205 


Probable \ 

“rrorg range from .OSB for 

r — 0.00 to , 

043 for 

/■ .314. 
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TABLE S 
Ace 35-44 


Summary of intcitest correlations (sex factor held constant) 


Com. 

Iiif. 

Arith. 

Digit 

span 

P.A. 

PC. 

Obj. 

Bl. des Subst. 

Com. 

.535 

.308 

,290 

.152 

,329 

.173 

,267 .281 

Inf, .535 


.471 

.374 

.245 

.259 

.282 

.260 .364 

Arith. .308 

.471 


.344 

.281 

.397 

.320 

.246 .411 

Digit 








span .290 

.374 

.344 


.169 

.153 

.160 

.145 .362 

P.A. .152 

.245 

.281 

.169 


.408 

.289 

.425 .334 

P.C. .329 

.259 

.397 

.153 

.408 


.322 

.332 .185 

Obj. .173 

.2B2 

.320 

.160 

.289 

.322 


.538 .162 

Dl, clcs. .267 

.200 

.246 

.1+5 

.425 

.332 

.538 

.357 

Subst. .281 

.364 

.411 

.362 

.334 

.185 

.162 

.357 

Probable errors range from 

,061 for 

r — 0,00 to .043 for r 

^ ,538, 




TABLE 6 







Age 

S0-S9 




Summary of intertest 

correlations (sex 

factor 1 

held constant) 




Digit 





Com. 

Inf. 

Arith. 

span 

P.A. 

P.C. 

Obj. 

1)1. clcs Subst. 

Com. 

.629 

.352 

,169 

,445 

.383 

.238 

.406 .451 

Inf. .629 


.5-17 

.307 

.472 

,411 

.171 

.519 .355 

Arith. .3 52 

.5+7 


.399 

.566 

.390 

.387 

.620 ,479 

Digit 








span ,169 

.307 

.399 


,353 

.306 

.182 

.297 .306 

P.A. .445 

.472 

.566 

.353 


,587 

.466 

.565 .553 

P.C. .383 

.411 

.390 

.306 

,597 


.451 

.635 ,427 

Obj. .238 

.171 

.387 

.182 

.466 

.451 


,466 .558 

Bl. des. .406 

.519 

.620 

.297 

,565 

.635 

,466 

,548 

Sub at. .451 

.355 

.479 

.306 

.553 

,427 

,559 

.519 

Probable errors range from 

.081 for 

;• = 0,00 to .049 for r 

= .635. 




TABLE 7 







Ace 9 




Centroid facte 

ir loadinga and communalitiea 

na computed 

by Thu ra tone’s 




centroid method 











CoTTunimality 

Subtext 

I 


II 


III 


Ir 

I 

.640 


—.214 


.285 


.537 

2 

-717 


—.223 


—.198 


.603 

3 

.529 


—.3 54 


—.220 


.45+ 

4 

.609 


—.172 


.282 


.480 

*I 

.682 


.253 


.107 


.541 

6 

.374 


—.102 


—.137 


,169 

7 

.632 


.140 


.134 


.437 

8 

,732 


.325 


.070 


.646 

9 

,563 


,276 


“.234 


.448 


3.432 


0.547 


0.356 



S/C" 

.381 


.061 


.039 
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TABLE 8 
ACK 12 


Centroid fnctor loncMiigs and COiiiilUiualities ns computed by Thiiratonc’s 
centroid method 

Suhtest 

1 

11 

lU 

IV 

Commiinalily 

1 

,70 V 

.U6 

.OSS 

.103 

.523 

2 

.770 

.245 

.035 

,158 

.679 

3 

.591 

A06 

—.24S 

.191 

.703 

+ 

.599 

,25» 

.295 

—.242 

>572 

5 

.440 

—.27+ 

.204 

.108 

,322 

6 

.440 

—.268 

.388 

—,200 

.456 

7 

.424 

—.375 

—.296 

,212 

>453 

S 

,608 

—.281 

—.269 

—.174 

.551 

9 

.698 

.137 

—.181 

—.304 

,631 

'ZlC^ 

3.221 

0.782 

0,538 

0,350 



.358 

.087 

.060 

.043 


N 







TABLE 9 
Ani! 15 


Centroid 

factor loadings 

and cciruinimalittc!* as 
cenlrnid inclhod 

enmputed by 

Tliurstoiie'a 





Cornnniii.ility 

Subtesr 

I 

If 

in 

IV 


1 

.581 

—.13+ 

—.072 

—.091 

.369 

2 

.583 

—150 

—.226 

—.267 

.485 

3 

.557 

—.492 

.133 

—.1+6 

.585 

4 

.182 

—.221 

—.21+ 

.283 

.208 

5 

.541 

—.104 

.361 

.126 

,+50 

6 

.5+8 

.311 

.181 

—.0+1 

.+32 

1 

.441 

.+39 

—.226 

.233 

,493 

8 

.537 

.27+ 

—.189 

—.295 

.486 

9 

.324 

.052 

.215 

,005 

.154 


2.195 

0.709 

0.416 

0.3+0 



.24+ 

.079 

.046 

.038 








are presented In Tables 7^12. On 

studying these file tors for each age 

level, it 

is found that the third factor extracted for age 

nine has no 


fiictor as hig;h as .316 (the comm\inaIity which is its square and 
therefore about .100). A[?c 12 has no factor loading in the fourth 
factor with a ccmuTiunality as high as .100. The thiivl factor has one 
loadiap; as high as .388 and several approaching .316. The same 
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TABLE 10 


Aoa 25-29 

Centroid factor loadings and cominiinalitiea as computed by Thuratonc'a 
centroid method 


Sabtest 

1 

Tl 

nr 

IV 

V 

Comimmalily 

P 

1 

.48+ 

.290 

.173 

.180 

.114 

.394 

2 

.572 

.323 

.121 

,062 

.167 

.478 

3 

.330 

,312 

—.376 

—.056 

—.078 

.357 

+ 

.176 

—,023 

—.362 

,326 

—.226 

.320 

5 

.457 

,153 

.091 

—,172 

—.299 

,360 

6 

.453 

—,126 

—.192 

—.269 

,190 

.367 

7 

.408 

—,495 

.252 

—.208 

.240 

,576 

8 

.628 

—.297 

.252 

—.278 

—,172 

.653 

9 

.351 

— 161 

,113 

.421 

—.152 

.362 

1.}C- 

1.780 

0.685 

0.502 

0.545 

0,33+ 


'LKr 

N 

.200 

.076 

.056 

.061 

.037 



Centroid factor 

i 

loadings 

TABLE 11 

Agk 35-44 

and coinmiinalitie.s as 
centroid method 

computed 

by Tluirstolie’s 

Suhtest 

I 

II 

III 

IV 

Commiinality 

A" 

1 

.562 

.2+6 

—.278 

,242 

.512 

2 

.651 

.348 

—.130 

.201 

.602 

3 

.636 

.171 

.059 

—.181 

.470 

4 

.464 

.318 

.139 

.071 

.341 

5 

.534 

—.285 

—.073 

—.266 

,443 

6 

.5+7 

—.201 

—.238 

—.170 

.426 

7 

,5+5 

—.360 

,201 

.2+8 

.529 

8 

.60S 

—.392 

.158 

.175 

.579 

9 

.561 

.191 

.210 

—.189 

.431 

ZJC 

N 

2.925 

.325 

0.75+ 

.084 

0.288 

.032 

0.364 

.0+0 



observations can be made for age IS. The fourth factor of age 25 to 
29 has loadings over .316, hut the fifth has none at all. Age 35 
to 44 presents a more difficult problem. Here both third and fourth 
factors have no loadings of the order .316. But since the age group 
50 to 59 lias three factors that are significant, it was felt that tlic 
tlirce-diincnsional system should he retained for the age group 35 
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Centroid 

factor loadings 

TABLE 12 

Ace 50-59 

and comrminalities as 
centroid method 

computed 

hy Thiirstoiie^a 

S 11 h test 

I 

n 

in 

IV 

Coiniminality 

h- 

1 

.617 

—.536 

—.066 

—.078 

m 

2 

.673 

--.340 

.336 

,026 

.6B2 

3 

,72S 

,100 

.191 

.280 

.652 

4 

.453 

.096 

.165 

.259 

.309 

5 

.765 

.093 

—.068 

.053 

.601 

6 

.704 

,204 

.on 

—.338 

.652 

7 

.579 

.217 

—.370 

—.063 

.523 

S 

7Sl 

,136 

.121 

—.185 

.677 

9 

.70S 

—.001 

—.339 

.098 

.622 


4.089 

0.538 

0,452 

0.317 


sa:® 

.454 

,060 

.050 

.035 



TABLli: 13 
Ace 9 

Psychologically mcnnifigful factor loadin/^s oh taint'd after rotation 

CoinmiinalUy 

Suhtest Jl li h~ 


1 

.491 

,460 

.453 

2 

.560 

.499 

.563 


.532 

.541 

,403 

4 

.481 

.412 

,401 

5 

.722 

.060 

.525 

6 

.293 

.247 

.1+7 

7 

.620 

.139 

,404 

8 

.801 

.009 

.642 

9 

.626 

—.017 

.392 

XAT" 

2.921 

1.007 


SA- 

N 

.325 

.112 



to 44. Further justification for tins practice was ofterecl liy a con- 
siderntion of the fact that, if the third factor were rcallj^ signifi¬ 
cant, it would show up as such in the rotations. 

The unrotated factor loadings were then rotated for e«acli age 
period to inalcc them ps3Thologicalh^ meaningful. This was done 
by the graphical mctliocl described hy Guilford (10). Two factors 
arc dealt with at one time, "rotaling them about a third axis as a 
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TABLE H 
Age 12 


Psychologically meaningful factor 

loadinga obtained nfter rotation 

Subtest 

A 

B 

C 

Coininunality 

h- 

1 

.587 

,346 

.209 

.508 

2 

.728 

.298 

.196 

.657 

3 

.778 

—.123 

.220 

.669 

4 

,613 

.365 

—.084 

.516 

5 


.517 

,156 

.308 

6 

.128 

.633 

.015 

,419 

7 

.033 

,253 

.586 

.409 

8 

,244 

.320 

,602 

.524 

9 

.601 

.184 

.382 

.541 


2.311 

1.325 

1.016 



.257 

,136 

.113 



N 


TABLE 15 
Age 15 


Psycliologicfilly mcaningfiil factor loailings obtained after rotation 


SiibtGst 

A 

Q 

C 

Commuaalily 

1 

.245 

.473 

.273 

.358 

2 

.142 

.488 

.395 

.414 

3 

.166 

.729 

—.038 

.560 

4 

—.126 

.285 

.168 

.125 

5 

.497 

.424 

—.076 

.433 

6 

.603 

.117 

.229 

.430 

7 

.357 

—.054 

.557 

.441 

8 

.357 

.140 

.507 

.404 

9 

.356 

.168 

—.001 

,155 


1.116 

1.319 

.886 


N 

.124 

.145 

.098 



pivot, computinjr new factor loadings after each rotation, and repeat¬ 
ing the process as many times as is necessary''—that Is, until furtlicr 
rotations no longer decrease the number of negative loadings. The 
rotated loadings are presented in Tables 13-18. All of the factors in 
each age group are psychologically meaningful and, beijig ortliognnal 
to each otiicr, arc each independent of the other. 

The subtests of the Wcchsler-Bellcvuc Scale arc listed by number 
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TAJILE 16 
Ar.R 25-29 

Phychologicnlly mcaningfvil factor Ioatlii\|^s olitained after rotation 


Subtest 

/I 

B 

C 

Communality 

D 

1 

.540 

.059 

.270 

.071 

,373 

2 

.50+ 

.018 

.415 

.125 

.442 

3 

.034 

.tS2 

.551 

—.127 

.354 

4 

.051 

.496 

.126 

—.m 

.276 

S 

.244 

—.087 

.381 

,246 

.273 

6 

—.085 

.115 

.403 

.379 

.326 

7 

.025 

.001 

—.033 

.729 

.539 

8 

,174 

—.048 

.231 

.743 

,639 

9 

,395 

.364 

—.101 

.20K 

.342 

XK" 

.809 

' .439 

.937 

1J79 


l,iC' 

.0S9 

.049 

.104 

.ISJ 



;Y 


TABLE 17 
Acii 3544 


Psycholav^ically meaningful factor loatliups obtaiucJ after rotation 


Subtest 

A 

n 

C 

Cninmiinality 

//" 

1 

A97 

.219 

.605 

.453 

2 

.397 

.213 

.601 

.564 

3 

.4+1 

.333 

.3(i3 

.441 

4 

.483 

.099 

.299 

.333 

5 

.068 

.580 

.171 

.370 

6 

.001 

.530 

.347 

.401 

7 

.241 

.6+3 

—.038 

.473 

{! 

.226 

.707 

.004 

.551 

9 

.519 

.262 

.235 

.393 


1.007 

1.813 

M58 


N 

.112 

.201 

,129 



in the various Tables. They arc: (1) Comprehension; (2) Informa- 
tiDii; (3)Arit1iiTietical Reasoning; (4) Digit Span (Forward and 
Backward); (5) Picture Arrangement; (6) Picture Completion; 
(7) Object Assembly; (8) Block Design; (9) Digit Symbol (ov 
Substitution). The communalitlcs are presented to show liow much 
of the total variance of each test is accounted for by the various factor 
loadings. The Communality is merely the sum of the squares of 
the factor loadings for each test, regarded as percentages. TJic com- 
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TAHLK JR 
Agil 50-59 

Psychologically meaningful factor loadings obtained after rotation 


Coinmnnalitj' 


Suhtest 

A 

B 

C 


1 

.0^3 

.804 

.171 

,6K0 

2 

.47-1 

.675 

.001 

.680 

3 

.5R2 

.359 

.328 

.575 

4 

.414 

.191 

.184 

.242 

5 

.4JS 

.391 

.531 

.607 

C 

.*179 

,261 

.482 

.530 

7 

.151 

.173 

.689 

.527 


.579 

.357 

.428 

.646 

9 

.151 

.427 

.646 

.622 


1.522 

1.828 

1,760 


jV 

.169 

.203 

.196 



nninalitj'’ minus 100 per cent represents the uniqueness of the test, 
i.c,, the specific factor nnd chance ami other factors due to possible 
errors of unreliability. Xlic sum of the squares of the factor loadings 

. . 

erf each test is represented by and - indicates tlic relative 

percentages of each factor, that is, the amount of variance which is 
attributable, on the average, to the various factors. 




IV. INTERPRETATION OF THE RESULTS 

It is evident, upon investigation of tlie intertest correlational 
matrices, that tlic correlations between the subtests of whatever age 
/;;roiip aj’c posjtive, except for a few lyJiichf alllioin^h negative, are 
insignificantly so. The number of negative correlations arc fewer 
in the original coi relation matrix than in the matrix with the sex 
hetoy chnjimtvd. Bui they are jjj end) case sufiiciejitJy dose to jzero 
to be called insignificantly negative. That most of the corrclatiojis 
are positive is to be expected, since each of the several subtests was 
included in the Scale because it was purported to measure intelli¬ 
gence or some attribute of it. The rather low order of the various 
intcrcorrclations is in line with the facts found in all mental tests. 
A test of intelligence has low correlations between its parts, but 
each part correlates to a much liighcr degree with the entire scale. 
Wechslcr (28) gives the correlations of cncli part of liis Scale 
with the total. They are all much higher than tlic intcrcorrclations 
among the parts. 

But it is also evident that there arc changes in the degree of 
coiTchitioji from [igc to ago. The 36 intcrcorrclations calculated 
at each age level were averaged in order to note these changes better 
(Table B). 

I'AliLE B 

Chronological age 


5 

12 

IS 

25-29 

35-+4 

S0-S9 

Average of the ‘V'a" .37 

.3+ 

.23 

,18 

.31 

43 

Standard deviation AOtS 


.tri 

.110 

,100 

.tZ6 


There is, then, a definite decrease in the average of the sub test 
intcrcorrclations through the age group 25 to 29, followed by a 
decided increase for the older ages. This suggests a greater differ¬ 
entiation in abilities with probable specializatioji, and a later reor¬ 
ganization of abilities due perhaps to complete matuiation of all 
functions, which would seem to indicate a greater flexibility in the 
handling of complexities. 

The tendency for iiitercorrclations of tests to decrease with age 
has been noted by Garrett, Biyan, and Perl (9), who wrote concern¬ 
ing their study “that the role of general ability is minimized in favor 
of special abilities as age increases,” Previous investigations on other 
groups of children by Thoindikc (24), by Bryan (7), and by Anastasi 
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(2), lifive l«l to essentiall)' similsir fiiiJinus. Asdi (3), in a study 
of chanyic in nicjital oiKaiu’zfitioiii stated tliat: 

I’Jic result of the prtisent iiivcstl^^ation hIiow that bcmcen 
the ages of 9 nnd 12 ihct'C has occurred in oiir group a signifi^ 
cant rcductioiv in the rclatiovif^Uipa bclwetfu a uinnhcv of in- 
tcDccaiai fiinctiom* The factor auab'sis confinnfi ilih rjiuling 
and further indicates that a considerahic portion nf the rcduc- 
Kcis occurred [\\ the facloi’ of "Kcticrul ahility;' 

Most of the literature on this subject deals with the child of school 
age, but some of it i.s concerned also with the preschool clu'ld* Fur- 
fey, Bonham, anci Sargent (8) administered u scale of 17 items to 
+62 iievv'-honi infants, ranging in age from 15 inlnntes to 3+3 hours, 
They concluded that "there is no mental integration in the new’ 
born.” Bayley’s (4) later work sttulied infants from birth to 
tliree years of age, each child receiving at least six tests. Oj^ the 
basis of her Imdings, Baylcy concluded: 

That tile behavior growth of the cnrly uioiulis of infant de¬ 
velop meat hsis little predictive relation to the Utcr tlcvclop- 
mciit of intelligence—even ihoiigli the later lieliavior iii,ay de¬ 
pend in laige jjnit ou the ])revloi(,sly nirrUneil cleiiieiunry 
neural connections or behavior patterns. 

Very few such analyses have been made of the adult. Jones and 
CoJtrad (13) liavo dcscril?ed some sig’JiiilLVjzJt c))a/»gc.s iii performance 
on the Army Alpha of subjects ranging in age from 10 to 60 years, 
They reported that: 

In the e^ixlh decade of life, about 40 pev cent of total 
Alpha scoic is derived from two tests (Tests 4 and 8); at 
.ige 10, these tests con tribute only 25 per cent. As represented 
in mental tests, theu, the cifectivc LiUellecuml power of the 
advdt, mv\cl\ more than that of the ll)-yenr-old, is cvidenily dc- 
lived from a ecu rnu la ted stocks of info nna (ion. 

Another investigation, this one dealing with phj'sical traits, offers 
data, stiikingly in agreement with those found in the present study. 
Reed and Love (21) examined changes in interrelationships of a 
large number of phvsicnl measuios in ii group of 5,000 United States 
Army oflicers. These oliieers had iH-rn cxarnliK'd ycaidy and such 
measures ns stature, weight, chest circumference, pulse rate, and 
systolic aiul diastolic hlaud pressures had been taken. Changes were 
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found in the iiitcrrelationships between pliysical traits. The correla¬ 
tions between diastolic and systolic blood pressure should be noted 
(Tabic C). 

TABLE C 

Chronological age 



21-25 

2S-35 

36-45 

46-55 

56-64 

Correiation 

.26 

.43 

.61 

.73 

.74 

Probable error 

,039 

.013 

.009 

.008 

.014 


It becomes evident, then, that the same abilities arc not tapped by 
tests of intelligence at various age levels, or tiiat the abilities them¬ 
selves are not constant. It remains to be seen what light the analysis 
of the mental factors can throw on this problem. 

At this point it would be well to name the isolated, independent 
factors for each of the several age groups. First to be considered is 
the age group nine. For purposes of determining which of the 
rotated loadings of the various subtests are significant in each 
factor, use has been made of the criterion that the individual load¬ 
ing had to “exceed three times the standard error of an original cor¬ 
relation of zero,” in the words of Woodrow (30). For age nine 
the factor loading must exceed .359. 

Reference to Tabic 13 will give the rotated loadings for age nine. 
Significant loadings for the first factor are: 


Comprehension 

= .491 

Object Assembly 

o 

II 

Information 

O 

11 

Block Design 

= .801 

Digit Span 

= .481 

Digit Symbol 

= .626 

picture Arrangement 

== .722 




It would seem that this factor corresponds to Spearman's Gj since 
it has significant loadings in seven of the tests and rather significant 
loadings in the remaining tests of Aviihtnetic (.332) and Picture 
Arrangement (.293). 

Significant loadings for the second factor arc: 

Comprehension = .450 Arithmetic = ,541 

Information = .499 Digit Span = .412 

This seems to be the factor of verbality or verbalization. It might 
also be the factor of memory, since each test involves that type of 
function. But for age nine it can be said that the ability demon¬ 
strated in tlicsc tests is not so thoroughly routinized as to require 
merely memory. 
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For age 12, reference shouM be made to Table 14. The signifi' 
cant loadings at this age mu^t exceed ,347. For the first fiictor 
\:\\cy arc: 

Comprehension ~ .5S7 Digit Spnn = .6IJ 

luforraation — .72S Digit Symbol — Mi 

Arithmetic = -778 

Tins can be said to be a verbal factor. The inclusion of the Digit 
Symbol Test in this lactor is probably explainable by the fact that 
this type of task is common in the school sj^stem, and develops along 
with other verbal functions. 

Tbe second factor in age 12 lias the follo\ving significant test 
loadings; 

Comprehension = .347 Picture Arrangement ,517 

Digit Span = .365 Picture Coinpletian — ,633 

This factor very probably is concerned with tlic seeing of rela¬ 
tionships in social situations. That Dii^ii Span is also included in this 
factor would indicate that memory for social situations is required 
before one can sec relationships in tlicm. 

F.ictor tilled in ngc 12 has the following significant test loadings; 

Object Assembly = .586 Digit Symbol = .382 

Block Design — .602 

This factor can be Identified broadly as a performance factor. The 
very liigli loadings in the Object Assembly «ind Bloch DeAgn TesU 
may lead one to believe that the factor is that of visualization, in¬ 
volving perception of form and space relations. That the Spn- 
bol Test contains such a factor is quite possible. 

Tabic 15 give? the rotated factor loadings for age 15. At this 
age a significant factor loading exceeds .311. The first factor has 
signillcaiit loadings in the following tests: 

Picture Arrangement = .497 Block Design = ,357 

Picture Completion — .603 Digit Symbol = .356 

Object Assembly = .357 

This may best be identified as a non-verbal or performance factor. 
The second factor has significant loadings in the following tests: 

Conipreliensioii = .473 Arithmetical Rca.soning — .729 

Information = .498 Picture Arrangement ~ .424 
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This may be best described as a verbal or verbalization factor. 
Digit Span has a rather high loading here too, being equal to .285. 
That the Picture Arrangement Test falls m this group is not Bur- 
prlsiiig, since verbalizing the sequence is quite common. 

Tlie third factor has the following significant test loadings: 

Informatian = *39S IJloclt Design — .507 

Object Assembly = .557 

What the test of Information has in common with the other two 
tests is not very dear, except perhaps that they all involve some 
form of restriction accompanying their solution. But this is not 
likely to he so, since the test of Arithmetical Reasoning has a nega¬ 
tive loading in this factor, It is very difficult to describe this factor, 
except to say that the tests all require an awareness to the 
environment. 

In ages 25 to 29 a significant loading exceeds .258* By reference 
to Table 16 it will be seen that the first factor has significant loadings 
in the following tests: 

Comprehension = .540 Digit Symbol = .395 

Information = .504 

This is best described as a verbal or verbalization factor. That the 
Digit Syjubol Test is grouped along with the other two at this age 
level indicates tliat this particular type of work is quite clerical in 
nature and has developed along with verbal ability. It is to be noted 
that, at this age, the tests of Arithmetical Reasoning and Digit Span 
have almost zero loadings in this factor, giving evidence of specializa¬ 
tion in these abilities. 

The second factor has significant loadings in these tests: 

Digit Span = .496 Digit Symbol = .364 

This appears to he a memory factor, since each test certainly in¬ 
volves that function. 

The third factor has the following significant test loadings: 

Comprehension = .270 Pictme Arrangement = .381 

Information = .4-15 Picture Completion = .403 

Arithmetical Reasoning = .551 

This particular grouping seems best explainable in terms of a 
restriction in solution. All the tests seem to involve that factor. 
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The fact that Ariilunetical Reasoning i\i\J Informaiion involve this 
factor, more than do the other tests, affords reasonably good evidence 
that it is the factor called restrictiaii by Thurstonc. 

TJic fourth factor of the Rioup 25 Lo 29 contains signiTicaiit 
loadings fn these tests; 

Picture Completion = *379 Ulock Design — .7+3 

Object Assembly = *729 

This can be described as a performance factor, or one that deals 
with spatial material. Tlie tests of Picture Completion and Digit 
Syrnbol, with the almost significant factor loadings of .246 and 
,208 respectively, tend to bear this out. All the remaining tests, 
considered to be verbal in nature, have cither approximately zero 
or low negative loadings in this factor. 

In the age group 35 to 44 a significant loading exceeds ,273. On 
referring to Table 17 it will be seen that the first factor contains 
significant loadings in the following tests: 

Inforrnatjon — .397 Digit Span — .+83 

Arithmetical Reasoning = .4*11 Symbol — .519 

This factor evidently calls upon mcrriDry, since all tests are known 
to involve it- That Information has a significant loading in memory 
at this age is quite understandable. That Arithmetical Reusojiing 
at this age involves so much memory is quite noteworthy, 

The second factor has siEuificant loadings in the following tests: 

Arithmetical Rensonifig = ,332 Object Assembly = .643 

Picture Arrarigcment = .580 Block Design = .707 

Picture Completion = ,530 

Digit Symbol with a loading of .262, is rather signffirant. It is 
evident that all five tests considered to be of a performance nature 
are, then, included in this one factor. Why Arithmetical Reasoning 
is also part of this group is not clear, except that this test has a 
significant loading in all three of the factors. It Is rather likely 
that all tests involve reasoning of some kind. It Is known that the 
so-called performance tests become inoic difficult for tlic older age 
groups, as shown by nn investigation of the norms for the various 
tests supplied by Wcchslcr in the text on his Scale. 

The thud factor has significant loadings in these tests; 

Comprehension = ,605 Digit Span = .299 

Information = ,601 PicUire Completion — .347 

Aritliirictical Reasoning = .368 
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This factor is probably best described as dealing with verbal rela¬ 
tions. The two highest loadings are in the tests of Comprehension 
and Information, and this fact definitely points to such an interpre¬ 
tation. It is not clear why Picture Completion also has a significant 
lo^iding in this factor, but it may be noted that this test and that of 
Picture /lrrangeme?ii seem to slip easily into the verbal groups. 

In the age group 50 to 59 a significant loading exceeds .361, 
Reference to Table 18 shows that the first factor has significant load¬ 
ings in the following tests: 

Information = .474 Picture Arrangement = .415 

Arithmetical Reasoning — .583 Picture Completion = .479 

Digit Span — .414 Block Deaign — .579 

This is a peculiar admixture of verbal and non-verbal tests, indi¬ 
cating a breakdown in this type of categorization for the older age 
group. All that one can say about such a grouping of tests is that 
they all contain some form of reasoning, It is to be noted that 
Digit Span is included in this factor, and at this age may require 
the application of some sort of reasoning. 

The second factor has significant loadings in the following tests: 

Comprehension = .804 Picture Arrangement = .391 

Information = .675 Digit Symbol = .427 

Ar'ithneticol Reasojthig, with a factor loading of .359, and Block 
Design, with a loading of .357, arc also fairly significant. Here again 
it is extremely difficult to interpret the grouping in terms of a single 
factor. All the tests have positive loadings, and the average variance 
of all the tests is the highest of the three factors extracted for this 
group, so that this factor may be similar to the G factor found in 
the jiine-year group. 

The third factor of the age group 50 to 59 years has the following 
significant test loadings: 

Picture Arrnngemcnt = ,531 Block Design = .428 

Picture Completion = .482 Digit Symbol = .646 

Object Assembly = .689 

This is apparently a performance factor. It is to be noted that 
the Arithmetical Reasoning Test has a fairly significant loading in 
this group, as also in the age group 35 to 44 years. 

On looking over Tables 13-18 of Rotated Factor Loadings, it may 
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be observed th.'lL- a single siibtcst may have significant loadings in 
one or more factors. This indicates that the snbtcsts are complex 
rntber than simple. Tins complexity Is characteristic of most tests 
that go to make up an intelligence scale, and is ohsevved In the fatten 
analyses of other tests and scales. This makes the interpretation 
of these tests rather difficulty and Iiclps to account for the apparently 
opposing, or at least different, interpretations of the exact qualities 
measured by any specific test. 

Although certiiin factors, such as the verbal, per form a nee, restric¬ 
tion, and some sort of rcasonmg factors, occur as independent and 
may be Isolated several times throughout the various ages, the same 
sub tests do not always compose them, It has been noted that tlie 
tests of Picture Arrangement^ Picture ComptetioUj and Digit Syinbol 
fall into groups that are known to be verbal tests. There arc 
times when not all die so-called performance tests fall together 
to give significant loadings in the performance factor. The factors 
tliemselvcs cliange in the average jicrcentage of variance attributable 
to them from age to age. For Instance, the verbal factor at age 
nine has an average variance of 11 per cent; at age 12 it is 26 per 
cent; at age IS, 15 per cent; at age 25 to 29, 9 per cent; at age 35 
to 4+, 12 per cent; and at age 50 to 59 there is no clearly defined 
verbal factoi. 

It is to be noted that the test of Di^it Span is in the group called 
verbal at ages 9, 12, and 35 to 44, but is not in the verbal group 
at age 15, and comes out as a separate factor at age 25 to 29. The 
same phenomenon may be noted with regard to the test of Arithmeti¬ 
cal Reasoning. The performance factor does not appear until age 
12, where it does not contain the tests of Picture Arrangement and 
picture Completioiu At age 15 this factor contains all performance 
tests; at age 25 to 29 it contains all performance tests, but with two 
liaving only fairly significant loadings. At age 35 to 44 the per¬ 
formance factor contains the test of Arithfuetical Reasonhig besides 
the performance tests, and at age 50 to 59 the performance factor 
also has a fairly significant Arithmetical Reasonhig Test loading. 
All these data tend to indicate that the factors, although recurrent, 
take on different meaning in terms of the various subtests as they 
go from age to age. Any generalized statement about test results 
must, then, take into account the factor of age. 

A careful study of both the unrotated factor loadings and the 
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rotated, psychologically meaningful factors also reveal much perti¬ 
nent material. It will be neccssaiy to examine the first factor of 
un rot a ted loadings for each age level. This first factor necessarily 
accounts for most of the variance of the subtests, because the factor 
method is such that the first extraction takes out most of the variance 
of the tests. For age nine it accounts for 38 per cent of the total 
variance; for age 12, 36 per cent; for age 15, 24 per cent; for ages 
25 to 29, only 20 per cent; for ages 35 to 44, 33 per cent; and for 
ages 50 to 59, 45 per cent. The magnitude of these first unrotated 
loadings is unaffected by further extractions, and may thus he com¬ 
pared inter se. It is immediately evident, then, that less and less 
of the variance can be accounted for by a single factor througli the 
age group 25 to 29, while more and more of the variance can be 
so accounted for as the higher age groups arc reached. This finding 
fits in perfectly well with the fall and rise of the average Inter- 
corvelations as noted above, and lends strength to the interptetation 
that there is a greater specialization up to a certain point, followed 
hy a later reintegration of the various abilities into a flexible whole. 

The older adult, above the age of about 27yi years, becomes more 
able to utilize his various abilities for different tasks, It is as though 
the Various specializations became part of the individual, and he was 
now able to use them readily and flexibly throughout more than 
one task. As the immature person makes use of several abilities 
in order to solve a particular problem for which he as yet has no 
special method of organization, so docs the older, completely mature 
adult. But the young person was forced to use several abilities 
because he had no specialized method for attacking the problem, 
while the older person made use of a variety of abilities, because all 
his abilities were integrated into sue!) an organization tliat Jie coulfl 
use them easily and flexibly. 

The general intelligence factor Gj described by Spearman as per¬ 
vading all mental tasks, can be said to appear, after rotation, in 
the age groups 9 and SO to 59, Inspection of Tables 13-18 con¬ 
taining the rotated loadings, shows that the highest single average 
percentage of the factor loadings varies from a high of 33 per cent 
at age nine, to a low of 15 per cent at ages 15 and 25 to 29, and up 
again to 20 per cent at 50 to 59. Although ihc age groups 12 and 35 
to 44 also have high average percentages, 26 per cent and 20 per cent 
respectively, the individual loadings for the various sub tests indicate 
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(lescriptioiis on less general terms. Thus the ages 12 and 35 to 39 
have more definitely insignificant subtest loadings in the factor ac¬ 
counting for the highest average percentage of viniaiice than do 
the ages nine and 50 to 59. 


On looking at the figuics headed —— in the Tables 13-18 of 

N 

Rotated Loadings, one can once more note the trend toward greater 
specalizatlon up through the age 25 to 29, and then, for tlie later 
ages, less specialization indicating greater complexity. The figures 

■— sliQW the amount of variance, actually described in percentages, 
jY . , 

which is attrihutahle, on the average, to the various factors. Smaller 
percentages ate noted up to the age 25 to 29, and then larger ones 
appear again. Tims for age nine the percentages arc, respectively, 
33 per cent and 11 per cent for factors one and two; and for age 12, 
26 per cent, 14- per cent, and 11 per cent for factors one, two, and 
three. At age 15, tile percentages are lower, being 12 per cent, 
15 per cent, and 10 per cent respectively for factors one, two, and 
three. Tliey arc still lower for age 25 to 29; here the percentages 
are respectively 9 per cent, 5 iicr cent, 10 per cent, and 15 per cent 
for factors one, two, and three, anti four. At age 35 to 44 they rise 
once more to 11 per cent, 20 per cent, and 13 per cent for factors 
one, two, and three, and at age 50 to 59 they arc as high as 17 per 
cent, 20 per cent, and 20 per cent respectively for the three factors, 



V, SUMMARY AND CONCLUSIONS 

In order to study the mcntnl factors and to note any changes in 
these factors and their organization, various age samplings spreading 
over the years from nine to sixty were selected- The respective age 
samplings arc 9 years, 12 yearSj 15 years, 25 to 29 years, 35 to 
44 years, and 50 to 59 years. All of these age groups had been given 
the same test, namely the Wcchslcr-Bellevue Intelliffence Scale. 

The sub tests that compose the Scale were each correlated with the 
other at every age level, the sex factor completely removed from the 
intercorrclations by partialling it out, and the new intcrcorrelations 
of the sub tests factored by Thiirstonc^s centroid method. These 
factor loadings were then rotated until they gave ps5^chologically 
meaningful factors or abilities, each independent of the other. 

The naming of the factors, of course, required thorough study of 
the tests that had significant loadings in them. The factors could 
only be named after much speculation, and at times could not be 
definitely described. It is, nevertheless, Important to note that the 
names given to the factors by all the investigators employing tlie 
factor analysis technique arc similar, and all the factors found in 
this study have been named by other research workers, using different 
samplings and different tests.^ 

The independent mental factors found in this study are the 
following: 

1. For age nine, a G factor and a verbal factor. 

2. For age 12, a verbal factor, a performance factor, and one 
called seeing relationships in social situations. 

3. For age 15, a verbal factor, a performance factor, and one 
that could not be clearly indicated. 

4. For age 25 to 29, a verbal factor, a performance factor, a 
memory factor, and a factor called restriction in solution- 

5. For age 35 to 44, a verbal factor, a performance factor, and 
a memory factor. 

6. For age 50 to 59 a G factor, a performance factor, and a 
factor involving some sort of reasoning. 

It should be cmplinsizcd at this time that the factors isolated in 

Thus Tliuratone has identified such factors aa Veibal, Memory, Induc¬ 
tion, and Restriction, among others. Alexander hna identified such factors 
as G, verbal, and performance. 
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this study are dependent on the subtests used. If one were to use 
cliffcLCtit testSj one would naturally expect different factors. Again, 
if other tests were added to the battery of tests used in this scale, 
other groupings might become evident. It can be said, however, that 
tlic above factors are the ones existent In the Wechslcr-Bellevue Scale, 
and arc sufficient to describe all the test variables at cacli level. 

Hut thi?^ study was luulertakcn with the intention of doing more 
than merely discovering and isolating the mental factorsv The pur¬ 
pose of the investigator was to note the stability of these factors 
from age to age, to study the tests that entered into the factors at 

each age level, and to obtain further facts regarding mental 

organization. 

Concerning the stability of the factors from age to age, the 
following conclusions have been readied; 

1. That the same factors do not always appear at each age level. 

2. That the verbal and performance factors arc most consistent. 

3. Tliat the memory factor appears only in ages 25 to 29 and 

35 to 44. 

4*. That a G factor is found for the ninety car age group, then 
is apparently submerged and appears again, but not as dcfuiitcly, at 
age 50 to 59, 

On looking over tliat pait of Section IV where the factors were 
named, it will be seen that the same tests did not always enter into 
the same factor at each age level. It can also he seen that where 

the same tests did enter into the same factors, they did not always 

do so to a similar degree. 

The study lias yielded significant facts about mental organization. 
This matter has been more thoroughly discussed in the preceding 
section. The average of the subtest intercorrelntions ranged from a 
high of .37 for age 9 to a low of .18 at age 25 to 29, and then 
back to a high of .43 for age 50 to 59. The first factor loadings 
extracted at each age level also indicated a similar trend. Thus, for 
age 9, the first factor accounts for 38 per cent of the total variance 
of the subtests; for age 12, 36 per cent; for age IS, 24 per cent; 
for age 25 to 29, only 20 i)er cent; for age 35 to 44, as much as 

33 per cent; and for age 50 to 59, almost half, or 45 per cent. 

The magnitude of these first factor loadings is unaffected by further 
extractions, and these ate coinparahk among themselves. 

Sumvuavizing the trends indicated in the data, it can be said that 
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there wjis noted a tendency toward greater siiecialization from age 
9 to ajic 25 to 29, and thereafter un apparent reorganization to a 
complexity which could be described as flexible. 

General conclusions gleaned from all the data, including the 
matrices of intercorrclations, the unrotated factor loadings, and the 
rotated factor loadings, arc as follows: 

1. The subtest intercorrelations were all positive, except for a 
few at ages 12, 15, and 25 to 29, which were very low negative. 

2. The average of tlic subtest intercorrclations decreased from 
age 9 to 25 to 29, and then increased up to age 50 to 59. 

3. The percentage of variance due to the first of the centroid 
factor loadings showed a similar trend from an original high of 38 
per cent at age 9 to a low of 20 per cent at age 25 to 29, and then 
back to another still greater high of 45 per cent at age 50 to 59. 

4. Certain descriptive factors could he isolated at the various 
ages, but (lid not always have the same tests grouped within them, 

5. Individual sub tests changed their factorial composition from 
age to age, 

6. The average variances due to the various rotated factor load¬ 
ings were greater for ages 9, 12, 35 to 44, and 50 to 59 than 
they were for ages 15 and 25 to 29. 

7. A G factor seemed to be present at ages 9 and 50 to 59, 
but was not disclosed for the other age groups. 

8. It was evident from an inspection of the communalities of the 
various siibtests that each subtest had a unique cliaracter in addition 
to the group characters, since none of the communalities approached 
unity. 

9. As a result of the above findings, it could be staled that the 
mental traits chatigc and undergo reorganization over a span of years. 
Therefore, when interpreting tests of intelligence, it is of impor¬ 
tance to take into consideration the age of the individual. The 
same test, given to a person of a certain age, may not be measuring 
the same abilities in him that it would measure when given to an 
older or younger person. Even though the whole intelligence scale 
may yield the same factors for a wide span of years, the separate 
tests that compose the scale may not necessarily be described in terms 
of the same factors from age to age. 
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L INTRODUCTION 


The literature on mental testing contains many expressions of 
opinion on the part of experts as to tlic relative merits of group 
and individual examinations. Analysis of ihc various influences 
which might affect performance on the different types of test reveals 
several factors concerning which additional information is needed. 

One of tile common objections to the use of the ordinary group 
test of intelligence is that it pcnalivxs (he slow but able thinker 
by placing too high a premium upon mere speed of performance, 
This point of view has led to investigations of the nature of speed 
and its relation to general intelligence, but results arc conflicting 
and further study is required. The present investigation is an at¬ 
tempt to review the work whicli has been done in this field and 
to present the results of an experiment designed to throw some 
light on the questions raised by earlier workers. 

A. General Djscussion 

Any discussion of intelligence tc^ts and testing—whether it be 
in article, manual, or textbook—usually presents to the reader a 
series of contrasts between types of examinations. V^erha! tests^ are 
sliown to differ from non-vcrbfil, those of the pencil-find-pa per variety 
from the performance type, paint scnlcji from mental age scales. 
Occasionally the distinction is made between speed and power tests. 
By far the most common contrast is the one between testing pio- 
ceclure in individual as compared with gioup examinations. 

Individual tests, ns the name implies, are those which are admin¬ 
istered by tlie examiner to one person at a time, usually -witliout an 
audience, whereas group tests are those which arc given to a numlicr 
of subjects in the same space-time. Authors who discuss the matter 
usually" concede that each type of instrument lias its place, but the 
clinical psychologist is likely to stress the greater thoroughness of 
individual examinations, while the educator is inclined to emphasize 
t]ic saving of time and expense bj' the use of group tests. This 
difference in emphasis on the part of twu large classes of test-users 
is readily explained by tJ)e divergent jiecds and purposes of the 
two groups. 


'For descriptions of these and other types of tests see References 17, 20^ 
47. 53, and 103, 
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The clinician employs tests of general intelligcjicc^ as part of his 
analysis of individual problems of adjustment. His aim is to collect 
as much and as accurate Information as possible about a person's 
capacities, special prolieicncies and deficiencies, plij^sical and emo¬ 
tional development, educational status, and tlic like. He uses his 
findings as the basis for individual diagnosis and recommendation. 
The planning of programs for the adjustment of difficulties, and 
decisions as to the desirability of inslitutioiial placement, are often 
in his hands. Hence the intensive training necessary to equip the 
examiner and the time involved in testing persons one at a time 
do not constitute for the clinician legitimate objections to the indi¬ 
vidual type of mental test. More important to him arc the oppor¬ 
tunities offered in this situation to control testing conditions, to 
supplement the quantitative measure of intelligence with a qualita¬ 
tive analysis of the responses made, and to obtain additional informa¬ 
tion about the person tested through observation during the ex¬ 
amination period. 

The educator, on the other hand, uses intelligence tests for group 
comparisons, for rough classification of students, or as a means of 
discovering those individuals who should be examined more inten¬ 
sively. Under these circumstances, and because of the large num¬ 
bers usually involved, group tests arc to be preferred. Tlieir appli¬ 
cation to whole classes at once, by persons wlio need not be highly 
trained, secures economy of time and money. 

Audrarities in tl\e field of mental itieasurcment (28, 24, 82, 
103, 104, 112) arc agreed in the main on two points: namely, that 
more different sorts of information are gained by individual tests 
and that such examinations are for the individual ease more trust¬ 
worthy. That the first of these two propositions is true can hardly 
be denied. The nature of the responses made, aside from their 
correctness, and information over and above that yielded by either 
the quantitative or qualitative results of the test itself are valuable 
data usually obtainable only through individual examination. In 
the earlier days of intelligence testing both Bronner (16) and Kent 
(76) warned against the use of the bare quantitative measure in 
estimating mental ability, and the latter author pointed out that 

®This expression is hcie used in the common-sense meaning of the teim 
and implies no coriviclioii on the part of the writer as to the nature of 
“gcncrnl intelligence" or na to the theoretical adequacy of the testa designed 
to measure it. 
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the individual test situation offers an opportuniu^ for recording of 
incidental notes and for observation of the following aspects of 
behavior: cooperation and interest, attention^ persistence, suscepti¬ 
bility to fatigue, emotional manifestations, defects of speech and 
cod rdinalion, nervousness, adaptability to test conditions, compre¬ 
hension of instructions, rate of work, ajid methods of work. In 
more recent years Wives (166), Zachry and Lloyd (171), and 
Kent (78) liave sounded the snme warning, RecogJiition of tlie 
significance of these supplementary data has led psychologists to ad¬ 
vocate the use of individual tests in industrial (156) and profes¬ 
sional (73) selection; consideration of the Qualitative aspects of 
performance has proved fruitful in studies of psycliotics (3), 76, 
115), defectives (97, 113), and dclinQuents (64). Furtlierinore it 
has been pointed out that individual examinations permit the use 
of more tests and of a wider variety (15, 87, 98, 158). 

We turn new to a discussion of tlie second proposition upon 
wliicli most authorities agree, that is, that individual tests arc some¬ 
how better than group tests. Individual examinations arc described 
by various authors as more valuable (122), more dcpcnciablc (68), 
more trustworthy (114), more accurate (34, 41, 90, 104, 140, 
170), more satisfactory (100), and a purer measure of intelligence 
(112) than the group type. Group tests are said to present greater 
chances of erroneous results (152). The difference between the 
two kinds of tests is more precisely stated by those who claim greater 
validity (88, 103) and reliability (33, 60, 67, 103, 135, 136) for 
the Individual examination. Although the majority opinion favors 
the individual tests, there have been some dissenting voices, Burt 
(22) was among the first of these. He suggested that group tests 
given at different schools on the same day at the same time by 
teachers of sciences who had a knowledge of experimental psychology 
might yield results more comparable with one another than those 
obtained by a group of experts testing children individually at vary¬ 
ing times and seasons under varying conditions of fatigue and 
familiar^t3^ Francen (44) in 1922 concluded from a study of test 
validation that the average of several group tests might be an ade¬ 
quate substitute for the Binct test as a measure of intelligence. 
At about the same time Gates (57) and Geyer (58) were investi¬ 
gating the reliability of group tests and reporting it as inadequate; 
more recently Nemzck (101) and Miller (98), in the course of 
studies on the constancy of the IQj have reached the conclusion that 
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r[^liabiUty of group tests as measured by correlation between i-c^ 
peated examinations compares favorably with that of the individual 
type, McCall (90), while recognizing the advantages of individual 
tests, points out that some subjects may be hindered rather than 
helped by the more personal relation with the examiner which obtains 
under conditions of individual testing. Furthermore he states that 
a group test may yield fairer result^ for a school population by 
removing the opportunity for coaching or of additional learning 
which would benefit those tested later in an Individual testing pro¬ 
gram. Weils (162) suggests that group tests, being the result of 
cooperation among manj' experts and capable of wider application, 
are generally better organized and more carefully standardized, that 
their scores depend less on the skill of the examiner, hence that 
tlicy may often be a better Jneans than tlic individual tests of 
obtaining an intelligence score. Few are so bold as to say with 
Symonds (138, p. 187), “there is evidence to support the belief 
that group tests arc fully as satisfactory as Individual tests.” 

The fact that the conclusions concerning the relative merits of 
group and individual examinations arc often based on comparisons 
between tests of different content, administered under varying con¬ 
ditions to non-coni parable samples, serves to confuse a problem that 
is already complex. Lack of agreement among authors as to defini¬ 
tions of reliability and validity, their use of the terms interchange¬ 
ably and with several different meanings, further complicate the 
issue. In order to simplify future discussion, the “reliability*’ of a 
test will be taken to mean the consistency with which it measures 
a trait or capacity (52, p. 268), and “validity" will be used to 
designate the degree to which a test measures what it is supposed 
to measure (53, p, 4+). It remains now to clarify certain aspects 
of the comparison between group and individual tests by analysis 
of factors which may influence performance on the two types of 
examination, thus affecting their relative reliability and validity. 

B. Factors Influencing Performance on Group and 
Individual Tests 

1. Co///ro/ of Testing Condi I ions 

Among the factors cited by nuthoritics to demonstrate the su¬ 
periority of individual examinations, those which may be classed 
together under the general heading of control of testing conditions 
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nre most frequently mentioned. It is pointed out that in testing 
one person alone fclie examiner may more often secure optimum 
conditions of external environment, such as appropiiate ligltting and 
ventilation, a room free from distraction, comfortable chair and 
desk for the subject, and so on. The effect of chance occiiiTcnccs 
such as the breaking of a pencil need not be reflected in the test 
score. Furthermore, the physical condition of the subject, major 
sensory or motor defects, evidences of malnutrition or fatigue, minor 
disorders such as headache or cold, and general state of health may 
all be noted and taken into account. The examination may he 
abandoned or postponed, or interpreted in the light of these find¬ 
ings, One of the important advantages of the individual testing 
situation is the possibility of establishing “rapport,’’ that relation¬ 
ship between examiner and examined which sets the subject at his 
ease and insures his best effort in tl)C tasks at hand. Finally, the 
effect 071 the test performance of chronic or acute emotional dis¬ 
turbances may often be detected and given weight in the appraisal 
of the final results. 

Kot only arc these opportunities lacking, or present to a slighter 
extent, in group testing, but the possibility of copying from one’s 
neighbors, of failing to observe time limits, and of distraction by the 
presence of others constitute further disadvantages. Lest the case 
for the group test be made to seem hopeless, it is well to remember 
Pintner’s (112^ p. 180) contention that the errors in group testing 
due to the sources here described have been overemphasised. 

Presumably this better control of testing conditions makes pos¬ 
sible a more reliable measure of intelligence because it permits 
the examiner to eliminate, or at least to be aware of and to take 
into account, some of the factors which might lead to variations 
III score of the same person on the same test at different times. That 
more Vtilid measures of intelligence are yielded by individual tests 
seems likely in view of the fact that the examiner is able to prevent 
or ameliorate the influence of certain conditions which, while not 
affecting the reliability of the cxnmination, still might prevent the 
subject from giving a performance indicative at his ability. An 
apprehensive child, for example, might be rated consistently low 
on group tests but might, under the more favorable conditions of 
rapport in individual testing, show a consistently superior score. 

In this discussion an effort is made to distinguish between the 
advantages derived from control of conditions and those resulting 
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from the siipplementaiy observation and qualitative analysis of incli- 
vicinal performance. Both procedures ai'c ultimately concerned with 
tlic validity of the final cstimalc of the siihjccL^s intelligence. Each 
represents an effort to obtain as pure and as complete a measure as 
possible, but the foimcr is in general concerned with prevention of 
vitiation of the results by inclcvant influences and the latter with 
enriching the measure. In so far as these procedures arc separable, 
and it is admitted that the boundary between tlicm is not clcaii'cutj 
the concern of the present study is witli the preventive procedure 
of control of conditions. 

It is granted that enrichment of the measure is desirable and 
probably attainnhlc to the fullest extent only tiirough individufil 
testing. It is now pertinent to inquire whether the control of con- 
ditiojis as a preventive device is necessarily exclusive to individual 
e?:aminations. Practically the answer must be in the affirmative, for 
by definition the group test involves one examiner and many subjects, 
but theoretically it is conceivable that either by reducing the size 
of the group or by multiplying examiners, group testing could be 
made to approach the conditions of individual testing. How far 
this process might he carried, find Ijow close tJic aj-iproximation to 
individual conditions might be, need not concern us here. The 
significant point is that, given competent examiners, securing opti¬ 
mum conditions seems to depend oji the number of examiners in 
relation to the niiinbci' of persons examined and not on the indi¬ 
vidual situation as against the group situation. The adequate con¬ 
trol of test conditions may he more difficult under group conditions 
but it is not theoretically impossible. The importance of this dis¬ 
tinction will be revealed Inter. 

2. /Igc of Person 'Pesied 

The discussion just concluded may be extended by mention of a 
furtJicr factor influencing performance on group and individual 
tests of itelllgcncc, that is, the age of the person examined. Control 
of conditions in group testing is more difficult with young children. 
Very j^oimg subjects cannot be depended upon to follow instructions 
given to the group as a whole, nor are there many tests suitable 
for little children which can he administered to more than one at 
a time. PIcnee icsults of group tests applied at the lower age levels 
arc apt to be unreliable and invalid. On the other linnd, it lias 
been suggested (77) that older subjects, adolescents and adults, find 
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the in dividual testing situation embarrassing, and it is possible there¬ 
fore that they do theiv best and most consistent work on group 
examinations. Comparisons between the two types of test might 
favor one or the other according to the age level of the persons 
examined. 


3, Test Content 

Up to this point there has been no clear distinction made between 
individual tests and the Individual testing situation. The great 
majorit}^ of references to individual examinations in the literature 
concern those of the Binet type, usually the Stanford llevision (139, 
1+3), or the so-called performance tests of intelligence, References 
to individual testing usually imply testing with material of the 
Binet or performance t 3 'pe, whereas discussions of group testing 
ordinarily assume the use of group examinations of the pencil-aiui- 
paper variety. It hrs been shown time and again (32, 38^ 55) tliat 
performance on most of the standard group tests is more influenced 
by reading skill than is performance on the Stanford Revision. It is 
known that the non-verbal skills and abilities measured by per¬ 
formance tests or iion-verbal group examinations are not always 
closely related to the verbal ability which i? a large factor in success 
on the Stanford Revision or on the verbal group tests (7, 55, 56, 
66, 171). It is conceivable that reliability coeflicients of two tests 
differing in content, one adininistci'ed individually and one admin¬ 
istered to a group, might be influenced both by the nature of the 
material and by the method of administration. Furthermore, the 
relative validity of two such tests would depend, at least in part, 
on the opinion of the cJ^amincr as to the nature of intelligence or 
on the character of the external criterion of intelligence set up. 

As was suggested earlier, typical individual tests differ from typical 
group tests not only in the kind of material but also in the variety 
and often In the amount of material. Hence part of the superior 
reliability claimed for individual examinations may result from 
longer tests, part of the superior validity from a mote comprehensive 
sampling of those functions which go to make up intelligent be¬ 
havior. It is apparent that unless the factor of test content is con¬ 
trolled, differences in the results of individual and group testing 
procedures may be subject to varying interpretations. 
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4. Social Fadliiatioii 

Wliipplc (164) EJUggested the existence of another factor influenc¬ 
ing results on group and individual tests of mental ability when he 
pointed out that there was no way of telling how the necessity of 
working with others might affect the performance of a given sub¬ 
ject. Others have intimated that some persons might be stimulated 
by working in a group but have not indicated in detail the nature 
of the influences presumably operative under sue)) conditions (13, 
124, 159). It was Allport (4) who gave the name of social facili¬ 
tation to the factor leading to increased efficiency of group work. 
He described it as “an increase of response merely from the sight 
or sound of others making the same movements” (4, p, 262), and 
distinguished it from rivalry, “an emotional reinforcement of move¬ 
ment accompanied by the consciousness of desire to win'’ (4, p. 262), 
Recently Dasliiell (30, p. lUI) has stated the problem as follows: 

An eminently practical question arises in connection with the 
administration of intDlUgcncc tests. These have been con¬ 
structed in the two forms of individual and group tests, and 
the former have been considered tlie more valid, but on ac¬ 
count of the better opportunity to fit the teat items to the indi- 
viriiial examinee and other methodological and mechanical 
advantages and not on account of any belief that the examinee 
works better alone. Now, Jt is pertinent to ask, does he work 
on an intelligence test better in the one situation than in the 
other ? 

It Is conceivable that if a factor of social facilitation docs exist, 
group test scores might be higher than individual test scores for the 
same person, and possibly a better indication of his true ability. Such 
a factor, present in repeated group test situations but lacking in 
individual examinations, might lead to more consistent performance, 
licnce to more reliable results, on group examinations. 

In a discussion of the facilitating influence of the group on per¬ 
formance it is necessary also to consider the possibility of impeding 
effects. The disruptive influence of the group on test performance 
has been suggested by many (71, 129, 159), and Allport (3) him¬ 
self points out that the group situation may foster such impeding 
factors as distraction, over-rivalry, and emotional disturbance. It is 
his conclusion, however, that such effects are relatively less important 
than tJiose of social facilitation. Mention was made, in the dis- 
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cassion of control of conditions, of the possibility of distraction 
caused by the presence of others in the group testing situation. It 
seems likely that such disturbances are not necessarily dependent 
upon the group procedure itself but that they are akin to the noises, 
interruptions, and other nuisances which may beset the individual 
examination as well. To the extent that control of group condi¬ 
tions may be made to approach that of individual conditions, such 
effects should be capable of reduction. The impeding factors which 
remain might be referred to as the negative aspect of social facilita¬ 
tion and should be considered in any attempt to investigate the latter, 

5. Rate of Performuttce 

Whipple (164) was among the first to introduce the question of 
rate of performance in a discussion of individual and group examina¬ 
tions. It was his conclusion that speed was not an adequate indicator 
of general mental efficiency, hence that the use of group tests, which 
had to be administered with time limits^ was to he deprecated, Later 
writers either adopted the **slovv but sure'’ hypothesis (33), namely 
tliat slow but able thinkers were penalized by the time limits neces¬ 
sitated by the group procedure, or broiiglit forward evidence to sliow 
that the slow mind was also the inferior mind (41, 129), hence not 
undul}' hampered such restrictions. The advantages of the '‘un¬ 
hurried response” in the individual situation have been stressed by 
some (46, 79, 112), the possible stimulating effect of the speed con¬ 
ditions of group testing by others (129). 

Clearly the significant question here is not that of the superiority 
of individual over group procedures, for although group tests arc 
usually administered with time limits, and individual examinations, 
at least of the Biiiet type, usually lay less stress upon rate of work, 
still there is nothing to prevent group testing with ample time allow¬ 
ance nor individual testing with strict time limits. The fundamental 
issue is that of the relationship between speed of response and intcL 
Ugcncc, If it be true that there is a close relation between the two, 
then there can be little objection to group examinations oji the score 
of their emphasis on rate of work- If, on the other band, any 
negative relationships are found, tlie validity of intelligence tests 
which put a premium on speed could be cliallenged. That this 
problem has been recognized is abundantly proved by the welter of 
material published on the subject. That conclusions as to the nature 
□f the relationship have been reached is evidenced by the construe- 
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tion of such intclJigejicc exainijiations as the CAVD^ iiiid b)' the dis- 
linctions tnatle between tests of this type and the "speed" tests with 
relatively easy items and strict time limits (23,34, 79, 103). That 
the problem is not exhausted nor the condiisions final is demonstrated 
1 ) 3 ' the conflicting results reported by investigators and by the con¬ 
tinued use of those tests which arc said to emphasize rate of 
performance, 

Tins discussion of influences which may lead to different results 
oti examinations under group and Individual conditions of adminis¬ 
tration has brought out certain points whicli help to clarify the 
question which prompted it—that of the relative merits of individual 
and group tests of intelligence. The problem seems to be not so 
much one of choosing between the two tS'pes of test as of dcteiniining 
what inBucnccs are operative rvith a given test untlcr given condi¬ 
tions. To summarize briefly, it is suggested that the superior reli¬ 
ability and validity claimed for a particular type of test may be due 
not only to the method of administration hut also to a combination 
of otlicr influfoccs such as ndeGuac}' of cdjhjoJ of testhig conditions, 
the content of the examination, and the age of the persons tested. 
The only factor >vhich appears to depend directly and fundamentally 
upon tlic group or individual situation is that of social facilitation, 
The problem of tvlicther tests necessitatiirg time limits are inferior 
to those which may be given witlioiit time limits awaits further 
investigation of the relation between speed of performance and 
intelligence. The last-named factor has been selected for investi¬ 
gation, but before the problem is stated in final form a review of 
previous studies on the point will he presented. 

This is a group test consisting of iiems of gi aded difficulty and designed 
for ndininistratlon ivithout time limits. Foi (urther description see (1-14). 



11. REVIEW OF RELATED STUDIES 

A. TrilvORliTICAL CoNSID^^RAT/ONS 

It will be welt to mention biiellv at the outset the various trends 
in theory underlying the studies reviewed in this section. The ex¬ 
perimental work which has been carried on has either been based, 
delihcratcly or unintentionally^ on one or another of several assump¬ 
tions, or it has bcL*n definitely designed to support or refute the 
different theories advanced. Consequently a better understanding 
of the implications for this study of the findings of previous investi¬ 
gators will follow from a consideration of the theoretical background 
of their work. 

One of the important broad distinctio/is made in research on 
rate of performance is that between speed as a general |jcrsonalit,v 
trait and speed as a specific factor depending on the ability of the 
individual to meet the demands of a given situation. In the more 
limited field of the relation of speed to intelligence, the contrast 
of interest to us is that made between the doctrine which considers 
speed of menial performance as one with and inseparable from 
mental ability, and the one which conceives of speed as separate from, 
but possibly related to^ intelligence. 

I. Speed ns (J Personalify Trait 

The widespread popular belief in a general speed trait characteriz¬ 
ing the behavior of a given individual has found support in the work 
of several investigators. The assumptions underlying the construe- 
tioji and use of the Downey Will-Temperameui Test are typical. 
Downey (36) selected speed of reaction as one of the aspects of 
personality which should be taken into consideration in attempts 
to measure certain innate dynamic patterns of disposition. She be¬ 
lieved that various aspects of the speed of response could be detected 
in samples of handwriting obtained under prescribed conditions, and 
she saw evidence of the existence of such a general cliavactcr trait 
in the data derived from application of her test. More recently 
Kennedy (75) has claimed, on the basis of a review of earlier work 
and of her own findings on college students, that a personality trait 
exists which may be called ‘hrritability,*^ that it is not dependent 
upon intelligence, and that this trait, together with skill, determines 
rate of work in a specific task. Moore (99) analyzed the per¬ 
formance of 25 high school students on a variety of measures of 
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linguistic, non-lingiiistic, and mechanical ability and concluded that 
tlicre was indication of a function responsible for speed on all the 
tests. 

Frischeisen-Kohlcr (51) postulated the existence of a "personal 
tempo” on the basis of responses to a series of tapping tests and 
jTictrojioiue rates presented to subjects of various Extending 

her study to include twin pairs and parent-child gioups, this author 
mtcypreted her iindings fis indicating tJ)at personal tempo is innate, 
and she set up hypotheses to explain the biological mechanism by 
which it Is inherited. Foley (42, 43), on the basis of an extensive 
review of tlic literature and an application of tapping and metronome 
tests to over 600 young women in a vocational liigli scliool, lias 
challenged Frischeiscn-Kohlcr’s conclusions. Finding significant dif¬ 
ferences in motor speed and preferential auditory tempo for the 
various occupational groups and obtaining negative results as regards 
race dififcrences in speed, he holds that vocational stimulation and 
similar environmental factors determine in large measure both maxi¬ 
mal and preferential speeds. Allport (5), in a general discussion 
of personality traits, points out that the factor of psychic tempo must 
be in part innate if it exists at all, hut he concludes that few persons 
appear to show a consistent tempo in all actions. 

Evidence to support the theory of the specific nature of speed of 
response is more plentiful. In the wake of Downey’s studies have 
followed investigations such as those of Meier (93), Trow (151), 
and Uhrbrock (155) which have demonstrated that whatever Is 
measured by the speed items of the Will-Temperament tests is not 
clearly recognized as a trait by raters, and that any one of the types 
of speed—for example, speed of decision—is not always consistent 
for the same person in different tasks. As early as 1902, Aikens, 
Thorndike, and Huhbell (2) were presenting evidence to show 
tliat there was no such thing as a trait of quickness of association 
characterizing the work of a given individual on various simple 
mental tasks. Tu'enty-five years later investigations along the same 
line were being carried out by Dowd (35) and Sisk (128). The 
former worked with speed as measured in sucli performances as 
cancellation, handwriting, and hand movement; the latter used 
measures similar to these and also some derived from simple reaction 
time and more complex processes, such as looking up names in a 
directory. Both came to the conclusion that there is little evidence 
of a general speed factor, and Dowd suggested that high correla- 
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tions amonff some of the speed measures were likely to be due to a 
similarity of mate rial rather than to a cliaractovistic rate of per¬ 
formance on the part of the person tested. 

Among the more recent expressions of authoritative opinion on 
the subject are the conclusions of Allport and Vernon (6) drawn 
from a study of individual differences in expressive movement in 25 
men. On the basis of ratings on speed and 13 different measures 
of speed of nioveiiient, these authors state that there is no conclu¬ 
sive evidence in support of a theory of general rate of work as a 
cliaracteristic of personality, They found, instead, a tendency for 
verbal, drawing, and rhythmic speeds to correlate more highly among 
themselves than with each other. Subsequent studies in expressive 
movement, such as that of Carlson (24), who tested 100 college 
men on tasks similar to those used by All port and Vernon, tend in 
gencrril to verify the results obtained b}' the earlier investigators. 
It will be noted that tliesc studies on tlie specificity of rate of work 
are concerned with all types of performances from simple reaction 
time to fairly complex mental trists but that the emphasis has been 
on speed of movement and the siinple intellecCiial functions. It is 
also true, as AHport and Vernon point out, that intcrcovreiations 
of about the same magnitude among speed measures have been used 
as evidence both for and against a general speed factor. 

Before drawing to a close this brief treatment of the concept 
of rate of pctfonnancc as a genera! personality trait and of the evi¬ 
dence in support or refutation of the theory, it will be interesting 
to take note of some of the work done in the field of race differences. 
Kllnebcrg (81) found that white children were faster than Negroes 
and Indians on various performance tests and concluded that differ¬ 
ences in speed altitude built up in the varying cultures to which 
the children belonged could be responsible for these results. The 
notion of a general speed factor dependent upon acquired rather 
than upon inherited traits and serving to differentiate members of 
cultural groups follows from this line of reasoning- Peterson (108), 
and Peterson, Lanier, and Walker (110) had earlier advanced a 
similar explanation for the relatively ])oor performance of Negro 
children on group tests of intelligence, and had found that speed 
scores on individual tests of reasoning also favored whites in the 
main. Further work by Peterson and Lanier (109) led to con¬ 
firmation of the liypothcsis. It remained for Lambeth and Lanier 
(83), working with 12'VCar-olds, to point out that when Negroes 
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and whites were tested in iatcUiKcnce, rational IcarniEiir, and simple 
speed functions, the degree of difference in performance between tlie 
two races was so variable that it was not possible to assume a general 
difference in speed. 

2. In/ell act uni Speed as Identical with or Dhilnct from luteiiigeuce 

Spearman (132) has been the chief proponent of the notion that 
speed of response in a mental task is a true indication of intelli¬ 
gence. Starting with the assumption that performance in intellectual 
work depends \ipon a combination of two kinds of factors—general 
intellective ability and specific factors peculiar to given tasks'^—lie 
has been faced with the necessity of demonstrating that tlicrc are no 
additional factors common to « 7 ll or scvei'al tasks and disting-iiisliable 
from general ability or This has been done in the ease of speed by 
postulating clearness and speed of response as the quantitative prop¬ 
erties of cognition know able througli goodness (accuracy) of tlie 
response and the amount of time taken to make it. 

It is Spearman's contention (132, p. 246 If.) that goodness and 
speed of response arc interchangeable measures of To demon¬ 
strate the relationship between accuracy and g he cites high correla¬ 
tions between “measures of anil scores on tests where speed of 
response is not a factor in success. Furtlierniore, the existence of a 
correlation of .66 between fineness of pitch discrimination and an 
accuracy score in addition is attributed to ^ and taken as evidence 
for the dependence of goodness of response on general intellective 
ability, 

By correlational analysis of scores on such speed tests as addition 
and cancellation, Spearman finds evidence for the ])resencc of g, and 
he concludes that this factor enters into speed of response. Correla¬ 
tions between speed scores in one sort of Lest and accuracy scores in 
another are presented, and it is argued that since accuracy is cor¬ 
related with Qj speed must be as well. Finally, the work of Courtis 
oji the inverse relation found under certain conditions between speed 
and accuracy in a given task is interpreted as proof that both depend 
on the same factor, hence that if either speed or goodness of response 
depends on g the other one does also. The general conclusion is that 


^Since no otlier explanation of the tvvo-factor lltcoiy is possible here the 
reader is referred to the following sources listed iii the bibliography (111, 
132 , 133 , nv). 
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S]ic«ci and goodness are equal in respect to tlicit dcpenilencc on general 
intellective ability, but it is admitted that in practice one of the tu'n 
is often emphasized more than the other. 

In his more recent comments on the subject Spearman (154) [las 
(listingnishcci between speed ability and speed preference, He claims 
that 'vvlicreas a general speed preference may be revealed in per¬ 
formance of mental tasks, no general speed ability has been demon¬ 
strated. However, this holds only for eductivc processes. Spear¬ 
man is willing to admit that in such tasks as rate of tapping or rate 
of I’eacting there may be one or several speed factors independent of g. 

The work of Spearman has stimulated many to follow his lead 
in attempting to demonstrate the existence of traits through mathe¬ 
matical analysis of correlational data. The fact that some of these 
support the two-factor theory and some deny it is not so significant 
for us as is the fact that, in denying it, some investigators have 
pointed to the existence of a speed trait or group factor. Kelley 
(74) inter])rctetl his analysis of correlations as showing the cxis^ 
tence of several independent traits characterizing mental tasks, speed 
in j)rocesses being among them. Line and Kaplan (85), and 

DuDois (37) have brought forth evidence to show the c.xistcncc 
of a speed factor other than g. Thurstoae (146) postulates seven 
primaiy mental abilities one of which, perceptual facility, seems to 
be related to speed of response- 

Thorndike (H4) is perhaps the best known and most outspoken 
supporter of the theory of specific traits. Not only has he been at 
pains to show, as was mentioned above, that speed is not a general 
trait possessed in greater or less degree by a given individual, but he 
also lias submitted the proposition that speed, range, and altitude 
are separable aspects of mental ability. Altitude lie defines as the 
level of difficulty which the individual can attain;^ tangc, as the 
number of tasks a person can encompass at any particular level of 
difficulty; speed, as the individuates rate of performance. Granting 
that an intellect which can accomplish the largest number of tasks at 
the highest level of difficulty in the shortest period oi time is in a 
very real sense the best intellect, Thorndike points out that altitude 
is the only indispensable aspect of intelligence and that it is impci' 


Tlencefortlj when the terms intelligence or general mental ability are 
used they will be understood to refer to altitude in Thorndike’s meaning; 
of the word. 
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fcctly, though positively, correlated with speed. Thiirstone (145) 
has more recently presented a theoretical discussion of the relation 
of ability, motivation, and speed in which he conceives of ability as 
independent of the other two factors. 

The pliysiological basis for the various factors and traits de¬ 
scribed in the foregoing paragraphs has not always been considered 
by those who approach the in at ter from the psychological or statisti¬ 
cal point of view. Tryon (153) has pointed out that those who 
think of altitude and speed as separate and distinct abilities usually 
assume different physiological substrata for the two, such as num¬ 
ber of connections for altitude and race of nerve conduction for 
speed. On the other band, those who assume partial or complete 
identity of the two imply their dependence upon the same physiologi¬ 
cal counterpart. Tryon has sliown that this could be either rate 
of nerve conduction or number of connections. 

Wc shall retiirn to these theoretical assumptions in shaping the 
problem for investigation after consideration of work directly bear¬ 
ing on the issue. 

B. The Relation of Speed to Intelligcnge 

The review of the literature deals only witli those studies which 
liave as their avowed purpose the investigation of this relationship. 
There liave been many which have yielded incidental information 
on the subject but which have been organized for the collection of 
otlier data, usually of wider application. Tlicse include ijivestigations 
of the physical and mental traits of various populations (25, 59, 92, 
167, 168), researches on motor and mechanical ability and on 
their relation to mental ability (S, 9, 10, 14, 105, 107, 116, 117, 
125, 157), and numerous studies concerned with the two-factor 
tlieory of Spearman (1, J9, 62, 63, 137, 161, 169) or the more 
general aspects of mental testing (21, 22, 40, 72, 80, 95, 102, 118, 
127), Many of the authors referred to in the discussion of speed as 
a personality trait have commented on the relation between speed 
and intelligence but with conclusions on the whole no different from 
those to be reported here. Investigations in tJie more restricted 
field of the relation of speed to intelligence will be treated under the 
following sub-headings: (1) rcHex time and intelligence, (2) re¬ 
action time and intelligence, (3) speed on simple motor and men¬ 
tal functions as related to intelligence, (4) speed on simple intelli- 
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gence test material as related to altitude> (5) speed and intelligence 
as measured by the same instrument. 

1. Reflex Time and Inielligence 
By means of the clcctromyograph, Travis and Hunter (149) were 
able to measure the time elapsing between stimulation of the patellar 
tendon and the appearance in the extensor muscles of the tiiigh of the 
electrical disturbance which sets off the muscular contractions of 
the knee jerk. This measure of speed was obtained on a group of 
44 adults including college students, store and bank clerks^ sten¬ 
ographers, housemaids, and farm hands, and on another sample com¬ 
posed of 43 unselected first year college men. Scores on the Otis 
Hiffher Examinatiou, Form were available for the first group; 
on the University of Iowa qualifying examinations for the second 
group. Correlations between intelligence test scores and speed of 
reflex conduction, measured in thousandths of a second, were .87it.02 
for both samples. Reliability of the intelligence test was given as 
,92 for the Otis, .95 for a composite of four parts of the Iowa. 
No coefficient of reliability was given for the speed scores, hut the 
authors pointed out that a rereading of 15 of the records by a dis¬ 
interested person showed almost perfect agreement. Travis and 
Hunter came to the conclusion that these results showed the impor¬ 
tance to intelligence of speed of conduction of the nerve impulse and 
that they lent support to Spearman’s notion of a physiological coun¬ 
terpart for speed of performance and 
Travis and Young (150) later found evidence that this earlier 
work had been in error. Using a similar tccliiiiquc, but extending 
its application to 131 children at the preschool, second, third, fiftli 
and sixth grade levels as well as to 122 university students, they 
found cDirelations between patellar reflex time and scores on vari¬ 
ous intelligence tests to be insignificantly different from zero.® Re¬ 
sults were the same in comparisons between time on the Acinllcs 
reflex and measures of intelligence for 119 university students. Tlic 
Iowa E)itrnnce Examination, Iowa Comprehension Test and Stan¬ 
ford and Kublmann revisions of the Binet tests were used to measure 
intelligence in the various groups, .and reliabilities of the first two 
were reported a^s .95 and ,85 respectively. Reliabilities of tlie 

®In this and subsequent discussions a correialion or a ditfercncc is con¬ 
sidered sipnificant if it is at least four times ila probable error. See (52, 
p. 136 and p, 170). 
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iircs of the Achilles and patellar reflexes in college students were 
reported ns -93 and .86 for n subgroup of six, while tlic reliabilities 
of tile readings of the records were .97 and .9+. Idic authors con¬ 
cluded that there was no evidence of a relationship between reflex 
time and intelligence, hence no reason for assiiiuiiig a correlation 
hclwccn mental ability and speed of conduction of the nerve im¬ 
pulse in the reflex arc, 

Travis and Dorsey (148) confirmed these findings in a study of 
reflex conduction rate in 57 inmates of an institution for tlic fceble- 
nifndccl. Tiicy found no significant differences iji reflex time be¬ 
tween these subjects and children of the same ages measured by 
Travis and Young, and they concluded that the findings of Travis 
and Hunter had been clue eitlier to the influence of unconLtolled 
factors or to the unreliability of the method. 'VVliitchorn, Lund holm, 
and Gardner (165), using a techniriuc somewhat similar to Travis', 
found no evidence for correlation between slow patellar reflex time 
and low mental age in a comparison between 13 feeble-minded and 
13 normal adults. Neither in this experiment nor in those of Travis 
and his associates were the findings materially altered by taking ac¬ 
count of the relationship between reflex time and height. 

It is to be noted that the studies just mentioned have all been 
concerned with the relationship between speed of reflex response and 
altitude as determined cither by measiircnicjit on a stiindai-d test of 
mental ability or by the classification of subjects in broad groups 
according to llic degree of their intelligence. Rounds (119) con¬ 
cluded til at there was a general speed ability rat lie r closely asso¬ 
ciated with level of mental ability, but he based his arguments on 
six raw correlations ranging in magnitude from .21 to .51 between 
latent time in the Achilles reflex and scores on speed tests siicli as 
addition, completion, easy opposites, and cancellation. His reason- 
irg appears to be that since these latter measures arc indicative of 
speed in a learned response they arc therefore symptomatic of ability 
to learn, or level of inteIJigence. It seems at least as likely, how¬ 
ever, that what he has obtained arc only correlations between differ¬ 
ent speed measures, and his assumption of a general speed factor 
cannot he seriously entertained in tlic absence of intercorrelations 
among the six measures of so-called mental speed. Rounds gives 
no coefficient of reliability for these measures which were collected 
on 80 college men. 

In summary it can be stated that there is no conclusive evidence 
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of a relntionship between reflex time nnd mental ability as indicated 
by score oji standard tests of ijitelligcncc or by coazscr distinctions 
between feebleminded and normal subjects. As Tinker (147) has 
pointed out» however» there is as yet no accurate knowledge of how 
speed of conduction of the nerve impulse in the mechanisms operat¬ 
ing in the reflex compares with that in the central nervous system. 
Hence there is no evidence of the relation between intelligence 
and the rate of conduction in complex mental processes. 

2. Reacfioji Time and InlcUigeuce 

In 1904 Whipple (163) wrote a brief commentary on studies 
such ns those of Baglcy (10), Gilbert (59), and Wissler (167), 
the findings of which were assumed to indicate a relation between 
reaction lime and genera] intelligence in children. He presented no 
experimental data, but pointed out the influence of varying condi¬ 
tions on reaction times secured from adult subjects in carcJul labora¬ 
tory experiments. He suggested that positive rclatio/is found between 
reaction time and mental ability might be a reflection of better grasp 
of directions and closer following of instructions on the part of 
more able children. 

Lemmon (84) obtained scores on simple and discruninatlvc re¬ 
action time to visual stimuli for about 100 Columbia University 
undergraduates and related them to measures of intelligence, memory, 
and learning* The correlations of interest to us, those between reac¬ 
tion time and scores in the Thorndike hUeUi{f?iice Examination for 
Hi/jh School Graduates, ranged from ,01 to .17, increasing in mag¬ 
nitude with each of five levels of difficulty in the discriminative 
reactions. The learning scores showed a similar trend in correlations 
with reaction time, the codficiciits ranging from .11 to .35, Inter- 
corrclations among tile various reaction times varied from .54 be¬ 
tween simple reaction times and times for the least complex dis¬ 
criminative reaction, to *27 between simple and more complex re¬ 
actions. Reliabilities for the reaction time tests ranged from .88 
to .95; for the learning tests, .83 to .95. The reliability of the 
Thorndike examination was given as .85 buc was not obtained for 
this group, Lemmon concluded that although his correlations were 
all too low for predictive purposes they were consistent enough to 
indicate genuine trends, and he postulated speed of conduction in 
the nervous system as a possible factor responsible for'the relation¬ 
ships revealed. 
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Peak and Boring (106) administered two forms each of the Army 
Alpha and Otis tests to five college students, examining the subjects 
individually and timing each separate item with a stop-watch. They 
controlled the factor of accuracy hy taking as each person's time 
score the average number of seconds he spent on items which all 
five did correctly. This measure, obtained for Alpha and Otis items 
separatclj^, was then correlated Avith simple reaction times and scores 
on Alpha and Otis obtained under conditions of standard and uii- 
liEiiitcd time. Rank order correlations between simple reaction time 
and average time on Alpha and Otis were .70 and .90; all other 
correlations between the measures of speed and test scores under 
standard time were ,90 or unity. The autl7ors concluded from these 
correlations that individual differences in intelligence'^ were due in 
the main to speed of reaction. They ignored completely their own 
correlations between the various speed measures and scores on Otis 
and Alpha obtained under unlimited time conditions. Tlicse ranged 
from —.20 to ,10, and could be used as evidence leading to a com¬ 
pletely different interpretation of the results. It need hardly be 
pointed out that conclusions based on data from five subjects are 
precarious. 

The work of Farnsworth, Seashore, and Tinker (39) is in a sense 
a logical sequel to that of Peak and Boring. Tlic number of sub¬ 
jects was extended to 34 college students, serial action measures were 
added to simple reaction time, and scores in the Ohio State Uni¬ 
versity college entrance examination and Tliorndiice intelligence test 
were available as well as those on Army Alpha and the Otis advanced 
examination. Again time was taken on individual items of Alpha 
and Otis, but on this occasion through telegraphic recording on an 
ink polygraph. These authors found that attempts to hold accuracy 
constant by considering only items done correctly by all resulted in 
scores based on too few items to be a reliable measure. Hence the 
total group was divided into five subgroups and within each of the 
smaller samples lime taken to complete tJic tasks done correctly by 
all was correlated by the rank order method with simple reaction 


"^Peak and Boring, on the basis of these results, define intelligence as men¬ 
tal power or work done against time. The difference between this concept 
and that of altitude, or level of dilHciiUy independent of speed of per¬ 
formance, must be kept in mind. It ia to avoid confuaion of the two 
notions that contrast is made in this study between speed and altitude 
rather than betAveen speed and power. 
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time. The correlations ranged from —.66 to .90. Hiis finding the 
authors took as evidence against the existence of a general speed 
variable in the two types of speed measures. Using the entire group 
of 34 subjects, Farnsworth, Seashore, and Tinker found a correla¬ 
tion between simple reaction and serial action times of .15. The 
four intelligence tests, given under standard time conditions, showed 
correlations with simple reaction time of from —.16 to —,24 
{FE .11) and with serial action time of from .14 (Ohio) to .53 
(Alpha). When time on three of the standard tests was reduced 
to half or quarter time, relations with serial reaction time were a 
little more marked for Ohio and Otis but showed no difference in 
Army Alpha, Coefficients of correlation between unlimited scores 
and serial action were again low for the Ohio and Otis (.07 and 
1 10) but higher for Alpha (.36±.10), Reliabilities of the simple 
reaction and serial action scores were reported as .72 and ,91. The 
authors concluded that what the different intelligence tests measure 
varies and that the Alpha tends to become a test of serial action 
whereas the Ohio and Thorndike seem to be tests of content in 
which the speed factor is unimportant, 

Philip (111) reported a study on reaction times of 311 Canadian 
children aged 9 to 16 in grades three to eight- When chronologicfil 
age was held constant, correlations between reaction time and mejital 
age measured by the Otis S^lf-A(lmhihte?'ing Tests of Mental Ability 
ranged from —.12 to ,16 for girls, and from —.12 to .10 for boys, 
all correlations being statistically insignificant. 

The trend of these results is toward the conclusion that the corre¬ 
lation between simple reaction time and mental ability as measured 
by standard intelligence tests is negligible. When simple reaction 
time is correlated with time taken to perform mental test items, with 
accuracy constant, the coefficients obtained from small groups may 
range from —.66 to .90, showing no consistent relationship between 
speed in simple reaction time and speed on mental tasks well within 
the ability of the subjects tested. Speed of discriminative reactions 
and rate of serial action seem to show higher correlations with each 
other or with measures of intelligence as their complexity increases, 
but the coefficients arc too low for predictive purposes, and com pari' 
sons between these speed measures and scores on tests of mental 
ability seem to vary with the nature of the intelligence examination 
used. 
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3. Sprrfl oj SimpJf Motor (lud Menial Fnnciions as Relafed io 
Intelligence 

Hollingivorth and Monahan (69) cGiiiparcd tapping rates of 50 
children of superior intelligence with those of 50 matched with the 
first y^roup as to age, sex, and race but iiiiselected as to IQ. The 
average intelligence quotient (Stanford-Hinct) of the experimental 
group was l5l, and these children proved to be superior to tlie mem¬ 
bers of the control gi*oup in sj^ecd of movement in tapping. It 
was suggested tl)at since an electrical counter was used to record 
tapping, this difference might he indicative nierclj^ of superior ability 
of the bright children to acquire a tcclinique for malcing each tap 
effective. 

Garrison (54) used 60 college students as subjects for an inves¬ 
tigation ol some simple speed functions and tlicir relation to scores 
on speed and altitude tests of intelligence. His rate measures in¬ 
cluded tests of cancellation, card sorting and card distribution, sulv 
stitution, tallying, and speed of vocal responses. He used Jis a speed 
test of intelligence the Otis Sclf-Adinin hie ring Tests of Mental 
Ability ami selected as a measure of altitude the analogies devised 
by Tlunstone for the college entrance test of the American Council 
on Education. Correlations between scores on the various speed 
measures and the tests of intelligence ranged fiom —.22 to .34 
witli probable errors of .08 and .09, Correlations between the speed 
tests and the altitude measures were, contrary to expectation, a 
little higher than those until Otis scores. Intercorrclations among 
the speed tests ranged from —^.08 to .77 witli a tendency for tlie 
liighcr ones to obtain between measures showing similarity in con¬ 
tent. This study gives no support cither to the notion of a consis¬ 
tent relation between speed and altitude or to the concept of a 
general speed factor, 

Walters (160) obtained a variety of measures on 165 New York 
public school children from the high sixth and low seventh grades. 
IMentnl ratings were obtained fiom the National, Otis, Pintner 
FJon-Langnage and Presscy Cross-Out tests and from the Trabue and 
S toe kb ridge Mvntimeier. Reading scores were obtained on Stanford 
Achievement^ lER, Burgess, Monroe, and Thorndike reading ex¬ 
aminations. Rate measures included two cancellation tests, a Courtis 
arithmetic test, and scores on the National and lER examinations. 
Additional speed scores were obtained by calculating rate of work 
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on the National and Otis from the amount of work attempted in 
half time and by recording the added time taken by the children to 
finish the mental tests under unlimited time conditions. Mental 
age obtained on the Stanford Revision of the Binef Scale "was taken 
as one measure of altitude, and a further measure was derived from 
a composite of M/1 and scJiool success as measured by marks, 
teaclicrs’ ratings, and scores on standard acliicvcinent tests. Inter- 
correlations of llie various rate measures ranged from .17 to .69, 
Correlations between the various separate rate and altitude measures, 
and between composites of each, ranged from —.0015 to ,45. Those 
between scores on the group tests involving language and Stanford- 
Ifinet mental age were .53 to .68 under standard time conditions 
and were not altered by allowing unlimited time for the former. 
When a composite criterion of altitude was used, however, scores 
under unlimited time gave somewhat higher correlations with ability 
than did scores \inder standanl time and ranged from .59 to .79, It 
was the author's conclusion that general intelligence could not be 
reliably predicted from measures of rate of performance. 

Beck (11) reported a study on 30 university men and women 
from whom he obtained scores on the Thorn cl ike callege entrance 
exaznination and measures of speed of simple and .serial reaction and 
rcaclijig. Reliabilities of the various measures ranged from .85 to 
.96, intercorrelations among the different speed scores from —.09 
to .23. Correlations between measures of rate of performance and 
percentile score on the Thorndike varied from .02 (simple reaction 
speed) to .32 (reading rate). It will be seen that these results 
arc consistent with those reported by other investigators who used 
reaction times- Beck concluded that there is little relationship be¬ 
tween various kinds of speed and that rate of work is not the 
principal factor in success on the Thorndike test. 

Another study vvliich utilized speed scores from sinnpic and coiu- 
plex motor and mental measures is that of McFarland (91). Tim¬ 
ing the items individually, he administcretl tests, varying in degree 
of difficulty from simple auditory reaction time to insight problems, 
to tliree groups compo.sed of four, five, and 3+ college students 
respectively. He interpreted correlatiojis among tlie various measures 
of from ,00 to -88 to indicate that speed is an individmil trait 
characterizing mental behavior. He reported no reliability coefh- 
cieiits for his measures and seems to have gone beyond the implica¬ 
tions of his data in construing them to show a general speed factor. 
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Intcrcorrelations among complex functions here again appear to be 
higher than those between simpler ones. McFarland lias, like 
Rounds, no measure of what is commonly thought of as altitude or 
level of intelligence. He appears to believe, along with Peak and 
Boring, that intcUigcnce is defined in terms of speed of response 
and that therefore his results show the significance of speed in mental 
ability. 

In the study by Dowd (35) jnentioned earlier in another con> 
nection, speed scores in cancellation, hand movement, and writing 
tests yielded correlations of less than .10 with scores on the Otis 
advanced examination. The study was carried out with 165 sixth 
graders as subjects, and reliabilities of the various speed measures 
were .90 or above, that of the Otis test, .87. High intcrcorrelations 
among the rate scores were between tests similar in content. 

In general the results of these studies indicate but slight and iii' 
significant relationships between a variety of speed scores and differ¬ 
ent measures of intelligence. The findings of studies on simpler 
measures of rate of performance are borne out in that there is evi¬ 
dence of specificity of speed of response, higher intcrcorrelations being 
found among complex processes, where there is presumably more 
opportunity for overlapping of function, and among those similar 
in nature. 

4. Speed on Simple Aleiitnl Test Mater'wi as Related to A It it tide 

Highsmith, Hunsicker, Clark, and Tryon and Jones have all 
attempted to measure speed and altitude in the same function by 
use of the same sort of material, varying the levels of difficulty. High¬ 
smith (65) took as his criterion of altitude the IQ obtained from 
the Stanford Revision of the Bhiet Scale. The Nnlional Intelligence 
Test Was adnninistered as one in which score was influenced both 
by speed and by quality of performaiicc. Rate tests consisted of 
linguistic and non-linguistic material from standard tests well with¬ 
in the level of ability of the group. The subjects were 87 boys 
and girls from the fifth, sixth, and seventh grades of the Peabody 
Demonstration School. The averages of correlations in the separate 
grades between altitude as measured by /Q speed as measured 
by score, in reduced time, on easy Intelligence test items were .14 
for non-linguistic material, .31 for linguistic. N. /. T. point score 
cori'clated to the extent of .79 with linguistic rate, ,39 with IQ, .30 
with nonJinguistic rate. The author concluded that linguistic rate 
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tests were nearly as good an indication of intelligence as were tbe 
National tests but that neither was adequate. Reliabilities for the 
rate tests ranged from .53 to .80 and Highsmith pointed out that 
they were obtained on tests for which the time allowed was very 
short. The correlation between score ou the N. I. T. and linguistic 
rate is the only one which is statistically significant in the usual 
meaning of the expression, 

Hunsicker (70) worked with 163 subjects ranging in educational 
status from the fifth grade to graduate standing in college. Records 
for each person were taken individually and consisted of scores on 
a graded series of arithmetic and completion problems. The score 
for rate of work was taken from time to complete the first two 
pages of easy items. Altitude was indfcatecl by the highest le^el 
of difficult]' at which a person could do 50 per cent of die items 
cor^ect! 3 ^ Reliabilities for the various subgroups taken separately 
ranged from .75 to ,95 for rate measures and from .75 to .90 for 
level- Coefficients, corrected for attenuntion, between rate and alti¬ 
tude in both completion and arithmetic varied from .39 to ,61, whicli 
the author took to be evidence of a consistent positive relationship 
between ability and rate of work. Considering ability in completion 
and arithmetic to be due to general intelligence, she further con' 
eluded that these correlations were indicative of the relationship 
between speed and level of general mental ability. This seems a 
rather narrow interpretation of intelligence. Intercorrelations be¬ 
tween rate in arithmetic at\d completion ranged from ,57 to .81 lav 
the various groups and were taken as evidence of a general speed 
trait. Ill view of the findings as to relationships in a wider sample 
of speed measures, it would be possible to attribute these results to 
similarities of complexity or content in the measures, or to both. 

Clark (27) used material similar to Hunsicker’s in obtaining 
speed and level scores for 180 school children of grades seven to 
twelve, but time was taken by stop-watch for the individu.'il items 
rather than for sets of items. He obtained one range measure by 
use of tile lER information test and another by combining this witJi 
scores on the easier levels of the arithmetic and completion items. 
Level, speed, and range measures were all correlated with Stanford- 
Binet mental age and with scores on the Term an Group Test and 
the Otis Self-Administei'inff Group Test. Coefficients, corrected for 
attenuation, were of the order of .54 between speed and the various 
intelligence measures, ,70 between level and intelligence, .69 to 
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.77 between range nml mental test score, llcliabilities of .79 to ,88 
were quo ted for the different speed, level, and range measures, and 
those of tile standard intelligence tests were taken to lie unity. It 
vseems likely that part of the correlation shown between speed and 
intelligence could be accounted for by tlic very wide grade range 
represented in the sample. Dowd (35) lias pointed out that a fur- 
tlicr factor lending to these relatively higli correlations between rate 
measures and intelligence tests is the similarity in content of the two, 
Tryon and Jones (154), using a different tccimiquc, investigated 
the relation between rate of work as indicated by success on simple 
completion tests and altitude as measured by the completion items 
of levels M to 0 in the C/JFD exanunation, The 116 college stu¬ 
dents who sewed as subjects read simple narrative and descriptive 
mate rial at four different exposure rates. The various sections of 
the test were presented on a motion picture screen, and tlie subjects 
were required to fill in a completion test on each unit after exposure, 
It was argued by the authors that, althougli pure speed of mental 
processes was not measured by this means, the absence of a relation¬ 
ship between speed and altitude would be indicated if correlations 
between level of difficulty and speed scores remained the same over 
a wide range of exposure rates. Reliability coefficients for the speed 
tests ranged from ,84 to .92 for tlic four exposure times; the reli¬ 
ability of the altitude measure was .94, Correlations between alti¬ 
tude and the vavioiis speed scores, when corrected for attenuation, 
were of the order of .50 and did not differ significantly from each 
either, Intcrcorrclations between Sliced scores were in the nciglibor- 
hood of .80 and seemed to indicate tliat individual differences as 
measured by this task were not much influenced by the exposure 
rate factor. Tlic authors concluded that their results lend no support 
to the notion that level or altitude is dependent upon the rate of 
work. 

These studies have shown results leading to arguments both for 
and against a relationship between rate of performance on simple 
material of the mental lest type and various measures of altitude. 
It is noteworthy that conflicting conclusions have been indicated 
where one might expect a fair degree of relationship to exist on 
account of similarity of content in tile mensures of speed and level. 
The weight of evidence appears to be on the negative side, since 
the two studies supporting the notion most strongly can be criticized 
on the score of narrowness of the function measured (70) or wide 
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age riinge of the sample used (27), Highsmilh’s correlation of ,79 
between a rate score and level as laeasurcd by a standard intelligence 
test points to a possible criticism of the work of Clark and all others 
who use as their criterion of altitude a test score obtained under 
rigorous time limits. 

5. Spee^ /itid I fit ellt^eifcc as Measured the Same Test 

The method used by the authors whose work is discussed under 
this head is similar to that employed in the studies described in 
Section 4. May, Ruch, and Koerth, and F, S, Freeman liave all 
compared scores made on standard intelligence tests under regular 
time cQiuVitioiis with those earned in unlimited time, and to a cer¬ 
tain extent til is amounts to comparing scores on easy items with 
scores on both easy and more difficult items. However^ certain 
differcuces in interpretation of the results, together with the fact 
that the measures compared have been derived from the same in¬ 
strument in each case, make it convenient to discuss these three 
studies separately. 

May (89) reported the results of tlic application of tlie Army 
Alpha to 5l0 army men with standard aJid double time allowances. 
The correlation between scores obtained under the two conditions 
of administration was .96, which led May to assert that extension 
of time on the test would not materially alter the rating of a given 
individual. An analysis of the per cent of persons at various intelli¬ 
gence levels who gained in score under double time showed that 
fewer low scorers gained and the implication was tliat the Army 
Alpha is more nearly a ‘^power”® test for such individuals. May 
concluded tliat t]:ie Army Alpha is essentially a speed test but drew 
no iidcrenccs as to tlie relation between speed and level, 

Riich and Koerth (121), as a check on the army study, gave the 
Alpha to 122 college freshmen, 70 from the lowest decile in the class, 
52 from the highest, as determined by three other standardized tests. 
Scores were available for standard, double, and unlimited time ai'id 
showed results similar to those obtained by May. The correlation 
between single and double time was .97, that between single and un¬ 
limited time, ,94. Ruch (120) later used the same technique in 
testing 150 seventh and eighth graders with the Tennan Group Test 
and found a correlation between standard and unlimited time scores 

“May, Jtuch, nnd ICocilh, and F. S. Freeman apparently use tliis term 
as equivalent to what wo have been referring to as altitude, 
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of .96- Again the conclusion was simply that the speed factor pre¬ 
sume W]' present in the test under standarfl conditiojis did not 
interfere to any great extent with tlic ranking of the subjects. 

In n series of three stiulies, F. S. Frccnuin (48, 49, 50), examined 
100 cliildren from grades four to seven, 149 pupils from grades 
six, eight, and eleven, and 177 college students. In each case he 
administered intelligence tests under standard time conditions and 
then repeated them Avithout time limits at intervals of from one day 
to three months. He proceeded on the assumption that high correla¬ 
tion between scores in single and double time on a time-limit test 
might indicate either thnt the test was primarily one of power or 
tliat speed was still entering into tlie scoic under double time con¬ 
ditions. He reasoned that if correlations Avere high betAA^cen scores 
on the same test in standard time and witli all time limits removed 
then the examinatiem Avoidd be one of poAver, that is, not aJifected 
by time limits. Correlations between scores obtained under the tAVO 
different conditions of timing varied, for the separate studies, from 
.58 to ,93. TJiis led the author to state that speed is of minor impor¬ 
tance in determining success on intelligence tests for most subjects. 
Because the correlations failed to reach unity, Freeman concluded 
tliat there Avas a small group adversely affected by time limits. 
Try on (153) has pointed out, hoAvevcv, that the correlations Avere 
uncorrected for errors of measurement, hence tliat evidence for the 
existence of this group penalized by time limits is not conclusive. 

The studies of May and of Ruch and Koerth show little beside 
the fact that imposition of a time limit does not interfere much with 
the relative rankings of individuals on the Army Alpha test. Perhaps 
F. S. Frecm.an’s most significant contribution is his statement that 
correlations such as they obtained are not conclusive evidence of 
whether speed or “poAver” is measured by tlic tests or what the 
relationship may be between the tAvo. Jones and Tryon (154) have 
further pointed out that the so-called speed measures obtained under 
standard trining conditions also contain an altitude element. 

A fcAA^ scattered studies remain to be considered, the most im¬ 
portant of which is that of Bernstein (12). This author devised 
tests of completions, directions, analogies, concomitants, and moral 
classifications for administration under “leisure* and “haste” condi¬ 
tions, These conditions Avere arranged by presenting varying num¬ 
bers of items to be completed Avilhin a given time. Scores on the 
different leisure tests Avere pooled and correlated Avith teachers’ csti- 
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mates of intelligence and slowness, and the same procedure was 
followed with the haste tests. Intelligence ratings correlated ,556 
with scores on the leisure tests and the same (.558) with scores on 
the havSte tests. Scores on leisure and on haste tests correlated with 
ratings on slowness gave coefficients of —.45 and —.37. The rela¬ 
tionship between the haste and leisure scores was as high as the 
average inlercorrelations among the leisure items and the haste items. 
Correlations between a measure of slowness (the difference between 
leisure and liaste scores) and ratings for intelligence and slowness 
were not significantly different from zero.. Bernstein's data were 
obtained on one group of 70 English school boys about 14 years old 
and on another similar group of 60- The results were taken as evi¬ 
dence against the existence of a speed ability apart from general intel¬ 
ligence and are important because they were used by Spearman in 
this connection, Sutherland (137) has since pointed out that tlie 
time limits for Bernstein’s leisure tests were so short tliat it is doubt¬ 
ful tliat leisure conditions were produced; hence, correlations between 
leisure and haste tests and intelligence were really correlations be¬ 
tween intelligence ratings and two different speed scores. 

Slater (130) has presented evidence in support of Bernstein’s 
conclusion. Scores were obtained on an adaptation of the CJfD 
and on five separate non-verbal mental tests administered with a 
time limit for 226 school children 13 to 14 years of age. The 
subjects noted the time of beginning each item on the C/IVD from 
a speciall)" constructed timing device set up at the front of the room. 
The average amount of time taken by the group to solve problems 
correctly was found for C, A, Vj and D separately, and individual 
speed rates were obtained in terms of deviations from these averages. 
Corrciations were obtained between speed and level scores on the 
separate sections of the C/ITD and between these and scores on 
the non-verbal tests for various sub-samples of the total group. Cor¬ 
relations in the total array ranged from —.26 to .68, those between 
level scares from .03 to .67, those between speed rates from .46 to 
.68, and those between level and speed from —.26 to .48, Speed 
rates tended to be consistent for a given child but to show no very 
close relationship with intelligence as measured by verbal or non¬ 
verbal material given with or without time limits. The classifica¬ 
tion test, one nf the non-verbal measures, showed the highest cor- 
1 elation with speed rate, .48, yet did not require quicker response 
than other tests. Anotlier non-verbal item, the code test, which in 
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the judgment of the author d cm finds the greatest quickness of judg^ 
juent under pressure, showed low correlation witli speed measures, 
—,26 to .29. These findings led Slater to conclude that conditions 
of pressure do not invalidate mental test results by introducing a 
special factor of speed. 

With 193 college students as subjects Saiim (123) correlated 
scores obtained from the Ohla Sfafe Psycholot/ical Test^ Form 14, 
taken under time limits, with scores from Forms 13, 15, and 16 
taken as a work limit test. The coefficients ranged from .71 to .77 
for several subgroups with an average correlation of .74. A scholar¬ 
ship measure, based on a point-liour ratio, correlated with time limit 
scores and work limit scores to the extent of .60 and .65, The 
author interpreted her findings as indicating that lime is a negligible 
factor in college level intelligence tests. 

Chapman (26) reported an average rank difference correlation 
of .28 between "speed of thought” and "success" in a test of word 
building. Speed of thought was measured by the average time per 
word, calculated from total lime for the first 10 words; the measure 
of success was tlie total number of words formed from the six 
letters Avliich were given. When all subjects were required to spend 
15 minutes at the task the average correlation between speed and 
success rose to .63. A total of 135 eighth grade children worked 
in four groups and correlations were calculated for each group 
separately. The evidence of the operation of a factor of persistence 
which influenced the results, the unreliability of the speed measure 
(about .49), and the narrowness of the function tested make the 
results of little value for the present problem. 

F. N. Freeman (45) reported a correlation of .00 between score 
on the Burt reasoning test and time taken to complete the test. Little 
information is given about the sample save that it consisted of high 
school students. As Hunsickcr (70) points out, Freeman was in 
error in assuming that rate of work is measured by the time taken 
to produce a maximum score on a test of altitude. 

This survey of the literature has revealed disagreement among 
theorists as to the nature of speed and its relation to intelligence, 
and it has brought to light conflicting findings from experimental 
investigations of the problem. In order to attack the question of 
the effect of time limits on intelligence Lest performance it will be 
desirable to make further study of the relationship between rate of 
work and level of ability. 



III. THE EXPERIMENT 
A. The Problem 

The effect of rate of work on test performance may be more 
clearly indicated if some of the issues raised by earlier workers 
in the field are further pursued. 

As i\as been mentioned before, the objection to group tests of 
inteUigcncc because of their emphasis on speed of performance is 
based on the assumption of a negligible relationship between rate 
and altitude or level of mental ability. It has been showji, liow- 
ever> that theorists are not agreed as to the nature of this relation¬ 
ship, Spearman holding that speed is an essential part of intelligence^ 
Thorndike arguing for the notion that the two are separate aspects 
of mental ability, usually^ but not always, found in positive icla- 
tiozi to eacl] other. The findings of those who liavc investigated 
the interrelationships among speeds on a variety of different tasks 
point to the conclusion that a general speed ability characterizing 
the work of a given individual is by no means demonstrated. This 
fact, together with the finding of correlations of widely varying 
magnitudes between rate of perform an cc on simple mental and 
motor tests and measures of intelligence suggests the futility of 
investigating the relationship between speed and altitude when the 
measures of rate and level are obtained on different tasks. 

The work done to date on the relationship between speed and 
altitude when both ai’e measured by perform.'incc on intelligence 
tests needs to be extended because of conflicting findings. It seems 
likely that some of the results which indicate a fairly high rela¬ 
tionship between rate of performance and altitude are due to in¬ 
adequate measures of speed and level (50, 89, 121), heterogeneity 
of the sample (27), or narrowness of the function tested (70). 
Of the studies which indicate absence of such a relationsliip, one 
employed tests of differing content for the speed and level measures 
(65), the other was confined to completion items only (154). 

The aim of this study is to discover what relationship, it any, 
exists between i'ate of successful work on a standard intelligence 
test and level as indicated by the same exatnination as well as by 
other measures of altitude. Also, it will be pertinent to inquire 
whether there is any difference in the reliability or validity of such 
a test wlien it is given under standard and unlimited time condi- 
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tions. TIic possible cflcct of on the results ^vill he limited by 
confining the experiment to low seventh gr?idc children.^ The 
Terman Group Test will he employed for determination of tlie speed 
and altitude scores because of its wide use and its applicability to chil¬ 
dren of this grade. Items of the test will' be timed individually so 
that rate of successful work may be indicated by the average amount 
of time the child spends on items be docs correctly, and altitude on 
the test will be mccisurcd by score obtained under unlimited time 
conditions. Justi/ication of these procedures will be presented when 
they are more fully described. Results for the two sexes will be 
treated separately in order that any sex differences present may be 
revealed, 

13. The Sample 

Tiu? 200 ho\'«i and giils comprlsrt] iljc Timm sample oi the 

present study were drawn from the low seventh grade of the Cbire- 
niont Junior Higli School in OaleJand, C^ilifornia. This group, with 
four except inns, was the one which Jiad hceji selected a 3 fcar earlier 
for the intensive study on fldolcftcence being carried out by the Insti¬ 
tute of Cliild Welfare at the University of Califovnia. The bases 
of selection liad been prospective attendance at die Claremont School, 
probable permanence of residence, and willingness of parents to co- 
n]?emte with the Tni?titiite staff in the long term project. 

TJic^ group covered a grade range-' of one school year, half of the 
cliildrcn being in the lower grade at a given time, half in the higher. 
Table 1 shows the distribution of the sample according to age and 
Fcx for each grade scprivatcU' The age in low seventh grade is pre¬ 
sented, which means that the figures arc representative of the higher 
grade In the spring of 1933, of the lower grade in the fall of the 
same year. T'hc date taken for calculation of exact age was that of 
the first individual test administered.^*^ 

Further descriptions uf the sample, ilrawn fmm the school records 
and the files of the Institute of Chihl Welfare, arc presented in 
Tables 2 and 4, Table 2 shows the distribution of the cliildrcn nc- 
carding to the intelligence quotient derived from llit* Kulilnirinn- 
Anderson test sidminislercd to each half of the group In the higli 

“Thia preen lit Jon seems partJcnlorJj' dpsjrfll))e in view of Hie ponsihle 
change 'Wilh nge of the Rpi'ed-povver ret a lion ship ns indicated hy Miles 
(9r,) and otlicre (18, 29, 86, 94). 

^‘^Sce below under procedure. 
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Distribution of Chronological Aoks for Rxperjmpntal Oroup at Time 
OP First Individual Test 


in jTars 
iiotl months 

Higher 

grade 

Boys 

Lrnver 

grade 

Girls 

Higher Lower 

grade grade 

—13« 

1 





fl 



4 


2 


2 

3 

12"—12'^ 

A 

3 

4 

3 

12^—12® 

8 

5 

7 

7 

12”—12" 

9 

32 

9 

U 

12*"—IZ" 

15 

11 

12 

12 

II"— 

5 

8 

7 

6 

11"'—n® 

4 

5 

4 

4 

13"—n" 

2 

D 

4 

1 

11"—n'* 

I 

1 


1 

Number 

51 

45 

49 

55 

Mean age 

12.25 yrs, 

12.17 yrs. 

12.17 yrs. 

12.33 yrs. 

SD 

.50 yr. 

,33 yr. 

.42 yr. 

.50 yr. 

Mean age of both 





grades combiaed 

12.17 yrs. 


12.25 yrs. 


SD of both 

grades combined .42 yr. .50 yi\ 


TABLE 2 


Distridution of 

iNTEl-l.lGCNCt 

Quotients for Experimentat. Group 

Kuhimnnn- 
Anderson IQ 

Boys 

Higher Lower 

grade grade 

Girl.s 

Higher Lower 

grade grade 

130—134 


3 

1 

1 

125—129 

1 

I 

0 

1 

120—124 

1 

1 

1 

1 

115—119 

5 

9 

2 

2 

110—314 

3 

8 

s 

8 

105—109 

9 

8 

n 

15 

100—104 

14 

8 

10 

11 

95— 99 

7 

1 

6 

5 

90— 94 

7 

5 

8 

4 

85— 89 

2 


3 

2 

80— 3+ 

1 


0 

2 

75— 79 

0 


1 

1 

70— 74 

1 


1 


Number 

51 

45 

49 

53^ 

Mean IQ 

102.2 

109.6 

101.5 

103.9 

SD 

10.2 

lO.l 

lO.B 

IC.4 

Mean [Q of both 





grades camhiaecl 

105.6 

102,7 

SD of both 





grades combined 

10.8 

10.7 


^No test scores available for two siilijecK 
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TAHLli: J 


SlGNlFlCANCli OF TUli DIFFERENCES IJETWFJ'N Till* MeAN INTELLIGENCE 

QuonENt^ roK the Higher iVNo' Louver Grades 



Hoys 

Girls 

Difference in 10 

7A 

2-4 


{A\] 

1.42 

D/PE„I„ 

5.29 

1.69 


TAIlLli: 4 


DismiuuTioM OP Average 

Barr Scale Rating 

IS FOR EXI*ElUMENTAL GROUP 

l^ating 


Numl)ei' of eases 

15.0—1S.9 


12 

PLO—14.9 


2 

13-0—13.9 


17 

12.0—12.9 


22 

11,0—11.9 


36 

10.0—10.9 


2^ 

9.0— 9.9 


27 

8.0— 8.9 


11 

7.0— 7.9 


14 

r>.o— rt.9 


2 

S.O— 5.9 


2 

4.0— 4,9 


2 

3.0— 3.9 


2 

Number 


177 

Mean 


/0.90 

SD 


2.43 


six til grade. This examination was part of the regular testing piO' 
gram of tljc Oakland Public Scliools and was given appj'oxiniatcly si.x 
months before the individual tests of the present investigation. It 
will be seen that in respect to intelligence this group is a normal one 
in the usual meaning of the term (139, p. 78). 

All subjects were American-born whites and the majority were 
children of American-born parents. In only six per cent of the 
eases were both parents born in a non-English-spcaking country and 
in but three families was there no English spoken at home. It seems 
unlikely that the children from the homes in which only a foreign 
language was spoken would be handicapped in any way seriously 
affecting the'results of this experiment since they had all hccii using 
English in school for at least six years. 
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Four ijiilepcodent I3arr scalc^^ ratings were available for 177 of 
tl^c cases. Tennan (142, p; 7l) gives tlic mean rating of t)ie adult 
mciles of tlie general population as 8.88 or 7.92 with standard devia¬ 
tions of 3.24 and 3.38. The distribution on Tabic 4 is of tlic average 
of the four ratings and shows that neither extreme is represented in 
this sample, but tiuit the mean rating is somewhat superior to that 
of tlic general population. 

In the presentation of results^ most of the material for higher and 
lower grades will be combined for each sex. Table 1 has shown 
that there is vciy little difference in mean ages for the two sections 
of boys and of girls. Table 3 reveals a significant difference in intelli¬ 
gence quotient between tlie higher and lower grades of hoys, but 
this probably means only that neither smaller group alone is truly 
representative of the general population of low seventh grade boys 
in this school. Since neither the comparisons presented in these 
tables nor the circumstances of selection of the sample make it seem 
likely that there are systematic factors operating to differentiate the 
two groups, the combination of data obtained on two successive low 
seventh grades should lead to move dependable rcsults. 

C. Instruments and Apparatus 
1. The Test 

As was mentioned prcvrouslj^, the Terman Group Test of Alental 
was used for the present investigation. This test is intended 
for grades seven to twelve and is widely employed, two facts which 
recommend it for our purpose. Since administration of the Terman 
test at two-year intervals was part of the program of the study on 
adolescence, its use insured the possihility of comparisons between 
early and later scores on the same examination and served to further 
the plan of the Institute Investigation. The manner In which Fmms 
A and B were used, the changing of instructions, and the omission 
of certain sub-tests will be discussed in the section on proccrJiire. 
For full description of the test the reader is referred to the publislied 
examination and to the manual of directions (141), 


Barr scale presents for 121 occupations mimcrical values raiding 
fiom zero to 20.71 according to the intelli^^ence demanded for successful 
pcrforinanre of each type of vv’ork. See (H2, pp, 06-71), 
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2. The Raiinff Scale 

On the b:isis of observntion during tlie individijal examinations^ 
ratings were made on behavior traits for 181 children of the 
total experimental sample. The scvcn-poini scale employed was 
adapted from one in rise at the Institute of Cliild, Welfare for rat¬ 
ings on pre-school children during an intelligence test. Miss Judith 
Chaffey, who was administering the Stanford Revision to the adoles¬ 
cent group and making use of the rating scale at the time of this 
studyj collaborated with the writer in defining the points on the 
scale. A copy of the scale and the description of the various ratings 
for each trait arc to be found in Appendix /I. It will be noted that 
in all but two cases each of the seven points is defined for every trait. 
The descriptions were not considered either exhaustive or final but 
merely suggestive of the various scale levels. 

3. The Short Sample Record 

It was thought that some record of the overt behavior of the 
child, more detailed and specific than that available through the 
ratings, might be of value in interpretation of certain ol the test 
results. Consequently, during the early part of the testing program, 
an effort was' matic to devise a check list of items of behavior the 
presence or absence of which in a given short period of time might 
be noted. It was soon apparent that a list comprehensive enough 
to include all items whicli might appear would be too long to be 
practical in the test situation set up for this investigation. Accord¬ 
ingly a sheet of cross-section paper was ruled to provide one square 
for each 30 seconds of actual testing time. On this sheet each be¬ 
havior Item was written in as it appeared for a particular child, and 
a tally mark was inatic in the appropriate square for each 30-sccond 
interval throughout the examination in which that type of behavior 
occurred. In this manner a rough record was kept of body move- 
inents, vocalizations, attempts to establish contact with the exam¬ 
iner, and expressions of boredom or fatigue. 

Bristol St?'ip Recorder 

The Bristol Strip Recorder^^ is an instrument adapted to mcasur- 

^his instrument is iniinttfactiired by the Bristol Company, Watcrbiiry, 
Connecticut. 
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ing in seconds or hjilf-scconds the time spent on eacJi of a series of 
specific activities, sucli as answering items of an intelligence test. It 
is equipped with multiple writing pens which make a record in ink 
on a specially printed strip of lined paper. Uniform rate of move¬ 
ment of the recording paper is assured by the fact that there are two 
motors, one of which drives the mechanism while the other controls 
the rewind rolls. 7"he power from the drive motor is applied to 
a roller over which the paper moves as it passes from stock roll to 
rewind roll. The gears used in tlie present experiment gave a rate 
of movement of tlirce inches per minute. The writing pens were 
electrically connected with a push button held in the expeiimenter’s 
hand; this made it possible to keep the recording device itself out of 
slglit of the subject and allowed the examiner to give full attention, 
to the child’s performance. The technique of reading the records 
will be discussed in anotlier section. 

D. Procedure 

In order to obtain a measure of timd spent on each Item answered 
cm'rectl}^ each member of tlic experimental sample was examined 
individually on the Terman Groiij^ Test of Mental /Ibllity. For 
administrative reasons, the total time spent on this teat v/as reduced 
by omitting three sub-tests which have a relatively low item re¬ 
liability (Tests 3, 6, and 8, consisting of items which present only 
two choices from which the correct answer is to be selected). Dur¬ 
ing this examination standard timing for each portion of the test 
^was used and the number of seconds spent on each item was indi¬ 
cated on the Bristol recorder, completion of work on a given item 
being noted when the subject finislied the marking necessary to 
indicate his answer. 

The timing apparatus was placed on a low bench beside the ex¬ 
aminer, behind the desk on which the subject wrote and out of his 
sight. The writing pens made a slight clicking noise as they moved 
and 11 out of the 200 children gave evidence of noticing it. Five 
of them merely glanced up at the first sound and then went on witii 
their work. Six of them asked about it and were told that a mark 
was being made whenever thej'' finished an item. None of the 
children revealed that he had guessed timing of tlie items to be 
the purpose of the record, and speed of work was never mentioned 
in t)ic few conversations on the subject. The subjects did not ap- 
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pear to be in the least disturbccl b^^ the noise of the timer and it 
is probably safe to assume that its influence was not great on the 
perfonnance of children as thoroughly accustomed to testing situa¬ 
tions as was this group. 

Each child in the group also took the alternative form of the 
Terman Group Tesfj including all sulvtests, under unlimited time 
conditions. On tin’s occasion the subject's progress at the end of 
t)jc standard time allo^vance ^vas noted, and total time si)ent on 
each sub-test was taken by mcEins of a s top-w a tell. 

The instructions given in the test manual (141) were altered 
somewhat to fit the special needs of this investigation. It was neces¬ 
sary to add certain directions which Avoiild make recording of time 
spent on individual items more accurate, and it alsoi seemed desirable 
to eliminate tliosc parts of the standard instructions which are useful 
only when the test is being administered to a group. When the 
shortened examination was being given under standard time con¬ 
ditions it was necessary to warn the subjects tluit they nnisL stop 
at till' signal. On the other hand, under conditions of unlimited 
time the child was to he allowed to attack each item. In order to 
guard as much as possible against a hurried attitude on the one hand 
and dawdling on the other, the command as fast as you can 
ivltlioiit hurryiuff' was substituted for "Uoili speed and accufacy 10111 
count toward your score* in both testing situations. Every effort 
was made tn deliver this statement in a manner whieli would bring 
about the desired attitude. The full test of revised directions for 
all testing conditions is to he found in Appendix Ih 

As will be noted by reference to Appendix Zl, in the unlimited 
time test the child was not told that he could work as long as he 
wished, hut time was called only when he indicated that lie had done 
as much as possible. The question was then asked, '^'Are yon sure 
you have done all you rould?*\ andi'the subject was urged to go on 
if tlTcre was any dciubt in tlic examiner’s mind as to 'whether every 
item had been attempted. The only exception to this procedure 
was in the case of Sub-test 5, This is an arithmetic test, the most 
difficult items of which were beyond the level of ability of any child 
in the group. Time on this sub-test was called at eight minutes, or 
double the standard allowance, when it became obvious that no child 
would increase his score if given more time. 

Immediately after each cxaminalion, the rating schedule was filled 
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in and incidental notes were made on testing conditions and on the 
subject’s comments or other behavior. Short sample records were 
also made during the complete examination, and the subjects were 
asked the following questions: (^r) How do you like this kind of a 
lest? {b) frould you ruihey take ii aJoue this ivay or with ihe 
ivliole ciassf fVhyf 

Approximate! 5 ' half of the total group took the shortened test 
first and half the complete test. The sub-groups thus formed were 
further divided so that halt of each had Form A first and half Form 
B, This procedure was adopted as a means of controlling possible 
effects of position in series in relation to the timing procedure and 
tlie form of the test. All scoring of the tests, and subsequent compu¬ 
tations, liave been clieckcd for possible errors. 

The individual examinations were administered in the period 
between February S and May 24, 1933, for the higher grade, and 
between September 5 and November 21 of the same year for the 
lower grade. In the spring term 60 per cent of tlic children had 
the complete test at school and the shortened one at the Institute 
of Child Welfare. The other 40 per cent of this group, and all of 
the children tested in the fall, took both examinations at the scliool. 
In all cases, the tests were given in rooms scheduled for this pur¬ 
pose and without interference from other activities. 

Children were excused from their classes between 8:20 and 1T.40 
A. M. and between 12:30; and 3:20 p. M, to take examinations given 
at the school, whereas those who vv'erc seen at the Institute were 
tested between three and five o'clock! in the afternoon. It was as¬ 
sumed that differences in time and place of testing, within the limits 
here described, would not materially affect results, eitlicr in com¬ 
parisons of one child with another or betvyecn the two tests of the 
same svdiject. 

The intervals between the two exaJninatiojis for each subject 
ranged from seven to 27 da 5 '^s, with all but one subject taking the 
second test within three weeks of the first- Out of the total of 400 
individual tests, 25 or 6,25 per cent were administered in two parts 
because of unavoidable interruptions. In 21 cases the cliildrcn had 
used all of one class period in attacking the test under unlimited 
time conditions and could not miss the next class or had to be ex¬ 
cused to go home. In two cases fire drill interrupted a test which 
could not he immediately resumed, and in the two remaining in- 
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stances the timin^r iippanitus broke clown. Out of the 25 cases of 
divided tests, eleven were cotnpletcd in another period on the same 
day, four the next day, unci ten from two to seven days later clue to 
nhsence of tlie child or delay in repairing of the Hristol rccordcv. 
There was no evidence that these disturbances interfered seriously 
with any child*s perfoimance, and the total number of eases so 
affected was probably too small to influence aignilicantly the results 
for the whole group. 



]V. RESULTS 
A. The Data 
1. Ter man Group Test Scores 

In presenting the inentn! test scores it u^as desirable to combine 
in one distribution measures obtained from the two forms of the 
Ter man Group Test under two ditferent methods of administration. 
In order to demonstrate that such combination off data was justified, 
Table 5 was prepared showing the average poijit score on each form 


TABLE 5 

Aveuqr Point Score on Seven Sun-T este of the TERwaw Grouf Test for 
Varjous Sud-Groups op the Total Experimental Sample 



Foini: 

A 

A 

K 

B 

A+li 

2 

A+n 

2 

A+B 

2 

Sub-groups 

Order: 

1 

U 

t 

11 

1 

11 

Id-IL 

2 

Boys: testeef under 

speed conditions 


6S 

78 

67 

75 

67 

77 

72 

Boys: tested iiiiclBr 

ntm-speecl conditions 


76 

81 

68 

71 

77 

76 

7+ 

Girls: tested under 

speed conditions 


62 

62 

52 

71 

57 

66 

62 

Girls; tested under 

non-speed conditions 


67 

64 

54 

64 

61 

64 

62 

Total: tested under 

speed conditions 


65 

70 

59 

73 

62 

72 

67 

ToLjJj ifisfeij under 

non-speed conditions 


71 

72 

61 

67 

66 

70 

6a 

Total boys 

speed and non-speed 


72 

79 

67 

73 

69 

76 

73 

Total girls 

speed and non^specd 


64 

63 

S3 

67 

59 

65 

62 


of the examination when'given as first and as second test and wlmn 
administered under conditions of standard and unlimited time. For 
the sake of brevity these conditions arc referred to as speed and 
non-speed conditions respectively. Average scores on seven sub- 
tests are presented since examinations under speed conditions were 
limited to this number. The eight sub-groups, formed by division 
of the total sample according to sex, time conditions of first test, and 
form of first test, have populations of from 21 to 29 subjects each. 

Briefly to summarize the material in Table 5, it may be said tliat 
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the oiih' consistent differences found arc tliosc not concerned with 
the nietJiod of administration of the test. Boys sho^v consistently 
liigJicv average scores regardless of timing conditions, and, as was 
to he expected, averages on second tests are in general somewhat 
liighcT than those on first tests, all hough this docs not hold for 
girls tested on Form A. Form U ajipcavs to be more difficult than 
Form A when given ns the first test for all groups except boys tested 
Onclcr speed conditions, hut this is not consistently true when it is 
given as the second test. Tlic probable errors of the largest differ¬ 
ences found in the tlircc sets of comparisons were calculated. These 
\^ahics, togcthei witli the differences between means and tlie critical 
ratios are shown in Table 6. It should be remembeved that com- 

TABLE 6 

CoMeARi£ox OF V/iRious Sub-Gkoui’S qv the Total Experimental Sample 
ON riIE Basis of Average Point Score on Seven Sud-Tests cf tjie 
Ter MAN Group 'Pfst 


Comparison 

Dig. 


CR 

Boys vs. girls 

A U non-speed 

17 

2.96 

5.7+ 

I 11 

Girls B sjjced 

19 

2.99 

<■02 

A vs, B 

Girls I non-speed 

13 

2.98 

4.3 


pari sons between first and second tests for the same form and same 
conditions of administration Jo not Involve the same subjects. 

Table 7 sliows distributions of scores on first and second exam¬ 
inations,^'"’ regardless of form or method of administration, for the 

^vill be noted ibar the totals fall short of the 96 for boys and 10+ 
for girls making up the 200 children actually tested. In the case of one 
hoy and two girls examined on tlie first day of the testing program, fewer 
than seven siih-tests, or a tUflerent sdeclinn, were given, hence these scores 
Avere omitted from the distributions for first tests. One girl was discovered 
to he a non-reader and both of her scores were thrown out. Two boys 
had low scores on the first examination heenuse of failure to follow direc¬ 
tions in one sub-test. A change of emphasis In the reading of instructions 
eliminated the difficulty of the second test and results on the first examlnsv- 
tion were discarded as not representative of the ability of these aubjccta, 
Two hoys were given the same sub-test for the second examination as for 
the first and the second scores were omitted from the disti'ibution as being 
probably too high. One boy had helped to score Term an tests for n student 
in practice leaching in the iiUcrvol between bis two examinations, and bia 
second score U'Hs (liscnrded as being probably influenced by this experience, 
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TAllLE 7 

DrsTRincn'ioN or Terman Group Test Scores for Total Experimental 

Sample 


Score 

Boys 

Girls 


Hi 

It 

IIt 

115—12+ 

3 

1 



105—114 

2 

7 


1 

95—10+ 

3 

IQ 

2 

6 

35— 94 

14 

n 

8 

7 

75— 8+ 

14 

19 

13 

12 

65— 7+ 

16 

15 

13 

29 

55— 6^- 

20 

15 

23 

21 

+5— 54 

13 

9 

16 

11 

35— 44 

3 

1 

18 

11 

25— 3+ 

4 

1 

7 

5 

15— 24 

1 

2 

i 


Number 

93 

93 

lOl 

103 

Menn 

69.3 

75.7 

58.7 

65.1 

SD 

20.5 

20.4 

17.7 

18.0 


"^Symbols are to be iiUcrpietecl as follows: 

I, First testing 
ir, Second testing 

T, Seven sub-lests (1, 2, +, 5, 7, 9, 10) 

totnl experimentnl group. The nventge score i:> 6A points l)igJier 
on the second test than on the first, for both hoys and girls. Girls 
show consistently lower scores and smaller standard deviations than 
boys. 

In Tabic 8 are presented the results of the complete tests (con¬ 
sisting of 10 subtests) given under conditions of unlimited lime, and 
scored both for standard time limits and without time limits. Here 
separate distributions have been made for those subjects who had 
the complete test first and for those who had it as the second ex¬ 
amination; both forms arc represented in each distribution. The 
average scores of the two sets of subjects’ are almost identical in the 
case of boys and also of girls. A sex difference again appears, in 
that average scores and standard deviations of girls' distributions 
are lower than those for boys. 

2. Recofds 

The records of time spent on individual items on tl^e shortened 
test were used as a basis for determining each child’s rate of success- 
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TABLE 5 

DisTRiDurioN OF Teuman Ghoui* Test Scores for Various Sub-Samples of 
THE Total ExmiMENTAi. Group 





Hoyfi 



Cl iris 


Sc(»rc 

ri^ 

ni 

'I'tii 

run 

IT 

TJl 

TUI 

Tim 

J70—179 




1 





160—169 

2 


2 

2 





150—159 

n 

2 

0 

1 



1 

1 

140—149 

i 

2 

2 

1 



0 

1 

130—139 

1 

0 

5 

1 

1 

3 

0 

1 

120—129 

9 

2 

4 

6 

2 

0 

5 

1 

110—119 

8 

5 

4 

7 

2 

0 

2 

3 

IQO—109 

2 

1 

5 

9 

4 

3 

8 

6 

90— 99 

6 

6 

3 

6 

7 

3 

6 

8 

«0— 89 

3 

9 

5 

5 

6 

12 

12 

10 

1 

O 

6 

9 

3 

5 

10 

10 

7 

7 

60— 69 

5 

2 

5 

3 

9 

H 

6 

+ 

so— 59 

3 

3 

2 

I 

8 

4 

3 

4 

40— 49 

2 

1 

3 

0 

1 

4 

1 

2 

30— 39 

2 

0 


1 

1 

2 

3 

1 

20— 29 


2 


1 

3 




Number 

‘13 

50 

43 

50 

54 

49 

54 

+9 

Mean score 

90.5 

907 

99.2 

101.9 

76.2 

76.3 

86.0 

867 

SD 

31.5 

28.1 

32.2 

30.2 

24.6 

22.6 

24.8 

24.7 


♦Symbols nrc to l)c‘inierpretctl as follows: 

Tj Total Lest (10 sublcsts) scored on basis of staiulanl time 
TV, Total test scored on basis oP unlimited lime 

I, First tcstiiiR 

II, Second testing 


ful w(irk. before presenting tJie distrihiiticms of these scores it will 
be well to discuss tlicir derivation and the rcliahility of the speed 
mcasiiTc* 

The mechanism of the Ilristol recorder inade it necessary to wind 
the drive motor and the take-up motor before cacli record was 
started. The rate of movement of the recording paper was timed 
by means of a stop-watch before and after each test* and the record 
tvas discarded if the chcck-up showed a change of rate in the instru¬ 
ment during the examination. Two tests were thrown out for this 
reason, and in four instance?^ time records on one or more sub-tests 
liiul to be eliminated hccaiisc the apparatus Mnis out of order. 

The recording paper was printed with lines one-tenth of an inch' 
apart and its previously noted, travelled at a rale of three inches 
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per minute. This meant that an interval of two seconds, was repre¬ 
sented in the space between two lines, and records could be read to 
tlic lialf-sccond by means of a ruler divided into fortieths of an inch. 
Three persons trained and supervised by the writer assisted in tlic 
work of measuring the distances between marks on the records. 
Two independent readings were made for cacJ) itcni> and one of 
the assistants re-read all records where there was a discrepancy in 
the measurements.^'* 

As has already been indicated, it was thought desirable to eliminate 
from each cliild’s rate score all time spent on items omitted or done 
incorrectly and to consider only time spent on items done correctly. 
It was also necessary to restrict the range of items to some extent, 
since the children who worked faster would rcjicli the later and more 
difficult items in each sub-test and would lienee be judged on a 
somewhat different basis than would the slower children. The 


^^Excepf in rare cases of gross error, all diiFcrenccs in readings were of 
one half-scccncl. Of a total of more than 10,000 itcni' measarements 885 
showed this discrepancy, and the third readings on these were examined 
in order to discover whether the person making the final measurement 
showed a tendency to read systematically high or low or to favor his 
own rather than another's rending. In 428 instances the final reading was 
the same as the higher of llici first two, in 457 it was etpial to' the lower of 
the first two. In the 742 cases in whJcK the same person made both second 
and third measurements, 411 of the third readings were the same as the 
second meastrrements, while 231 were e<nial to those of the first reader. 

Certain irregularities in the records of a few of the children will be 
mentioned, although it is not likely that the speed scores were vitiated l>y 
their influence. With about seven per cent of the subjects, from two to 
four successive single items done correctly were timed together instead of 
separately. Since an average of lime spent on all items done correctly was 
to be used, the timing of several items together should not have introduced 
an error and therefore these items were included in the scores. In approxi¬ 
mately six and one-half per cent of the 200 cases, a child reversed the 
order of attack on the items at sninc point in the examination. For example, 
insLend of doing ilenos 1, 2, and 3 of a given subtlest in that order, the 
subject might have attempted 3 after 1 and then returned to 2. For two 
subjects out of the 200 it seemed obvious both from the time record and 
from observation of the child that work had lieen done on the omitted item 
both before and after the next one had been attacked. Therefore time 
measures on these ilemit Were not included in calculation of the rale score 
of the two children. In the case of the six and onc-half per cent mentioned, 
however, the Items omitted and returned to later seemed to have been 
overlooked at first, and time measurements on these were included among 
the ones which served as the basis of the speed score. A total of 19 single 
items .so a/fecled were distiihutcd among the lest records of the 13 children 
involved. 
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method used by earlier [uvestipators (39, 106, 130), that of using 
only those items .wliich all subjects answered correctly, results in 
considerable rcfliictiori of the niinihcr of measures and consequent 
loss of reliability* It was therefore decided to use for each child's 
score the number of items he did correctly, but io limit the measures 
under consideration in cacli sub-test to those which were being at¬ 
tacked by at least 75 per cent of all subjects. It was assumed that 
within this range of difliculty, no serious error would be introduced 
by using slightly different selections of items for each individual's 
time score. On the otiicr hand, more difiicult items or those coming 
later ill a sub test and attacked by less than 75 per cent of the total 
group were omitted from an individual’s rate score even though he 
may have dealt with these items successfully. To summarize, then, 
iT. subject's speed or rate score was based upon (rr) items which he 
answered correctly, and (b) items within a liiiiiLed difliculty range, 
such that tlicy were attempted by at least 75 per cent of tlic group, 

Reliability coefficients for the rate measures on each separate 
sub-test were calculated by correlating tlie total number of seconds 
spent on odd-numbered items with thut spent on even-numbered 
items^'^ and raising these correlations liy use of the Spearman-Brown 
formula. Tlic coefficients, which arc presented in Table 9, were 
calculated for each grade separately. When the two grades are 
compared, the absence of any consistent differences in reliability seems 
to warrant combining these two grades into a single group. 

In the final calculations) tire items from Sub-test 5 were not used 
since so few of the children gave any correct answers to the arith¬ 
metic problems and the reliability of the time measurements on these 
items is consequently low. Table 10 shows the number of items 
attempted by 75 per cent of the group, and the possible time for 
each sub-test. Since only items done correctly were used for each 
child, most time scores on the separate sub-tests were based on fewer 
items and slioitcr performance times than are indicated in the table. 
The sub-test reliabilities obtained, averaging bctwceii .75 and .80 
for the different grades and sexes, seem high in view of these limita¬ 
tions. Spearman-Brown reliability cocfliclcnts tor rate score on 
Suh-tests I, 2, 4, 7, 9, imd 10 combined are: 

^'Odd-mimbered items are, of course, the first, third, fifth, etc,, ilonc ror- 
reedy, ntid not ncccssarhy the Ddd-mimbcred ones according to the tcu 
booklet 
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TABLE 9 


Spearman'Brown Reliadility Coefficiiints of Time Measurements on 
Items Done Correctly in Seven Sud-Tesi^ or the Ter man Group Test 



Sub¬ 

test 

Higher grade 

No. of Odd-even 
cases r 

Rcl. 

coclf.* 

Lower grade 

No. of Odd-even 
cases r 

Rcl. 

coeff, 

Boys 









1 

49 

.789 

.882 

45 

.746 

.854 


2 

46 

.696 

.821 

45 

.721 

.g3S 


4 

47 

.821 

.902 

45 

.832 

.908 


5 

34 

,367 

.536 

37 

.312 

.475 


7 

47 

.643 

.783 

45 

,405 

.557 


9 

47 

,552 

.711 

45 

.590 

.742 


10 

43 

.545 

.706 

43 

.723 

.840 

Ghls 






1— 



1 

42 

.532 

.695 

50 

.478 

.647 


2 

44 

.779 

.876 

53 

.563 

.720 


4 

43 

.820 

.901 

52 

.829 

.906 


5 

22 

.2+3 

,398 

25 

.205 

.340 


7 

44 

.575 

.730 

54 

.572 

.728 


9 

44 

.582 

.736 

54 

.568 

.725 


10 

39 

.440 

,6U 

41 

.650 

.788 

^Probable errors for 

the Spearman-Brown 

reiiabilily coeflicienls, 

com- 

puted by Sben's 

formula 

(126), vary 

from .018 to .178. 

Wlicn Sub-test 5 

ia left out of consideration, the Ffi'a'range fiom .018 to 

.085, 





TABLE 10 




Time 

Aclovvep 

ON Separate Suu-Tests and 

Maximum 

Numrer of 

Items 


AvAii.AnLc FOR Calculation of Rate Score on Teuman Test 





Maximum luimhcr ( 

3f items 



No. of 

Boys 



Gills 


Siib> 

minutes 

Higher 

Lower 


Higher 

Lower 

test 

allowed 

grade 

grade 


grade 

grade 

1 

2 


16 

16 


14 

13 

2 

2 


9 

9 


10 

8 

4 

3 


17 

18 


17 

16 

S 

4 


5 

6 


6 

5 

7 

2 


12 

13 


12 

13 

9 

3 


18 

18 


IS 

18 

10 

4 


10 

11 


10 

10 


Boys (both grades) .947:i=.007 

Gii'ls (both grades) .922±.0l0 

Tile average amount of time spent on items clone correctly on the 
different sub-tests was found for each child. Scores for the upper 
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and lower {grades were combined and means and standard deviations 
for the avera^fc times on the separate sub-tests were coniputcd.'o 
AUlKm^h all the distributions were similar, approximately tile "nor¬ 
mal’^ CUV VC j the ranges of the scores were different and the 
of the means and standard deviatioiis varied. In order to combine 
all the separate averages into a single rate score, it was necessary 
to take account of these differences lest some tests count more heavily 
than others in the final nieasure. Table 11 shows the means and 
standard deviations^of the various distributions as well as the 

TABLE 11 

Means a an Standard Deviations or Average vSeerd Scores on Separate 
S un-'»sTs Tdouther With the Weights Used in Comdinino the 
^Separate Scores into a Singlk' Measure of Rate of 
SuccRssFUT. Work 


Sub¬ 

test 

No, of 
cases 

Af 

Buys 

SO 

Weight 

No, of 
eases 

M 

Cxirla 

SO 

Weight 

1 

93 

5.8 

1.7 

LOO 

97 

6.6 

2.7 

LOO 

2 

92 

11.0 

3.+ 

.67 

99 

11.9 

3.6 

.75 


92 

8.8 

2.+ 

1.00 

95 

9.1 

2.6 

LOO 

7 

93 

7.1 

2.1 

1.00 

98 

‘ 7.2 

2.1 

L50 

9 

92 

6.8 

1.8 

LOO 

98 

6.7 

1.9 

1.50 

10 

90 

15.1 

5.6 

.33 

9S 

H.4 

7.9 

.38 


^®Two extreme measures, one on Sub-test I for hoys, tlic other on Sub-test 
4 for were not considered in these calcufations. 

It will he noted in Table 11 tliat the luunhers of UKUviduals represented 
in each group again fall short of the total nuinber of children tested. 
Reasons for omissions of certain items and suh-tests for various subjects 
liavc been sugRcsted above but need to he reviewed and supplemented here. 
For two boys aiul three fiivis no final rate score was available because the 
whole shortened test was in some, way invalidated, 'I'he two boys were 
those who took the same form of the test twice, the second one being that 
given under standard time conditions. For two of the girls the time records 
were not usable becavjse of failure of the apparatus, anti for the other all 
test scores were discarded; because of her rentling difiieulty. 

In certain eases speed scores on one or mure suh-tests could not be used. 
Approximately nine and one-half per cent of the total luimlier of subjects 
were affected in this way, four and onc-lialf |>er cent because of irregularities 
on the first day of testing, and the rest because of inadequacies in the 
apparatus or in the technitiue of recording. A total of 37 suli-tests were 
eliminated from the records of these 19 children. 

'Fhe mivi\ber of items on which the final viUc score was based was slightly 
reduced for 29 per cent of the suhjecis by their failure to iiulicalc omis¬ 
sions. When a child passed an item, after working on it and giving no 
answer, it was impossible to tell when lie had actually begun work on the 
next probltTH. Speed jncasurea on a total of 120 items done correctly were 
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weiglits used in combining individual averages from the separate 
sub-tests. For the boys, the standard deviations of Sub-tests 1,4, 7, 
and 9 arc seen to he rough!v eqiiivalciiC while those of 2 and 10 arc 
higher. The weights chosen for these latter two arc sucli tliat 
tlie product of the weight and the standard deviation approximates 
die sigma of the other four distributions. In the case of the girls, the 
standard deviations of scores on Sub-tests 1 and 4 were used as the 
basis and weights were assigned to render the otiicrs equivalent. In 
finding each subject’s final score the sum of the weighted averages 
was divided by the number of sub-tesLs involved. 

Table 12 gives the distribution of the number of items on whicli 


TABLE n 

DlSTRinUTlONS OF THE NuMPER OF ITEMS SERVING AS A Bi^SIS FOR TIlE RaTE 
01^ Successful Work 


No. of items 

Roys 

No. of cases 

Girls 

70—74 

4 


65—69 

4 

2 

60—6+ 


4 

55—59 

8 

9 

50—54 

13 

11 

45— 

1 + 

16 

40—^4 

15 

17 

35—39 

14 

It 

30—34 

5 

6 

25—29 

3 

14 

20—2+ 

0 

9 

15—19 

0 

3 

10—14 

2 


5— 9 

2 


Total number of cases 

9+ 

101 


the rate scores were actually based. It will be seen iinmediately 
that a few of tlie scores are based on a very small number of items, 
hence that some of the children arc much less reliably measured in 
respect to speed of successful work than arc others. The scores for 
these subjects were retained since theii exclusion would not materially 
alter the results. Table 13 shows the distributions of the measures 


thus lost to the rccortls of these 58 children. In □ few instonecs one or 
more of the ilenis done correctly by a Kiven subject were improperly timed, 
bat only 20 items were eliminated on this account and these were distributed 
among the records of 11 chiklrcn representing about four and one-half per 
cent of the total .sample. 
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TABLE 13 

Dis'j'RihuTiON OF SriiJiD Sconns 


WcifilitecI average n/ number of second*! spent on items done correctly, 



Scene 

Hoyi 

Qii'ls 


3.0— 3.9 

1 

— - . 


4.0— 4.9 

6 

2 


S.9 

23 

6 


6.0— 6.9 

2+ 

14 


7.0— 7.9 

18 

24 


8.0— 8.9 

16 

19 


9.0— 9.9 

4 

14 


10.0—10.9 

2 

5 


11.0—11.9 


9 


12.0—12.9 


6 


13.0—13.9 


1 


14.0—14.9 


D 


15.0—15.9 


1 


Niiiubei' 

9+ 

101 


Mean score 

G.6 

8.4 


SD 

1,4 

2,1 


Cucliicient of vn rial ion 

2.1 

2.5 


of rate of successful work together with the menns, standard devia¬ 
tions nnJ coefficients of variation for tlic two sexes. Tlic girls tend 
to be a little slower tlian the boys and to show greater variability 
in the speed scores, 

3. Rtitings of liejwviov hi the 7'est Situation 

Although no me was made of the ratings for that portion of tlie 
study presented here, something may be said of the general character 
of the distributions and of the value of ratings as made under the 
conditions of this investigation.^^ 

For each separate item of behavior, the average rating falls at 
4 or 5 on the seven-polnt\ scale for both sexes and for both first and 
Second test. Little difference is found between dIstribucions of 
ratings made on the same trait on the two occasions. This may 
indicate consistency on the part of the rater, or of the individual 
subjects, or both. On the other hand it may show only that, in a 
fairly large group, distributions of ratings for the total sample/ made 
at different times show the xSainc general shape. TJicrc appear to be 


”Sce Appendix A fur rating scale. 
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riRST TEST —— 
SECOND TEST- — — 


A 


BORFD-INTERESTED 



1 2 3 4 5 6 7 

RATINGS 


c 

EFFORT 

SLIGHT-STRONG 


B 

EFFECT of Failure 
INHIBIT1VE-5TIMUL ATIVE 



I 2 3 4 5 B 7 


RATINGS 

D 

EXECUTION of TASK 
SLUGGISH-CU^CK 



1 2 3 4 5 6 7 


RATINGS 

E 

EASILY SELF 

EMBARRASSED-POSSESSED 



I 2 3 4 5 6 7 

ratings 



I 2 3 4 5 6 7 


RATINGS 

F' 

TENSE-RELAXED 



RATINGS 


FIGURE 1 

Sample Distridution of Ratings Ohtained during Administration of the 
Term AN Group Test 
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no outstanding differences in the curves for hoys and girls. Rather 
there is general similarity in range and shape of most of the distri¬ 
butions and close agreement as to those traits which were not ade¬ 
quately rated. 

It is to he rciiiembcrcd that the items of the scale were taken 
froiTi one which had already been used successfully in individual 
testing situations with preschool cliiUUen. At least four of the 
traits—those concerned with interest, eagerness, response to diffi¬ 
culty, and effect of failure—could not be satisfactorily rated under 
the conditions of the present experiment, the gieat majority of the 
ratings falling at the middle or average level of the scale. Graphs 
A and B in Figure 1 illustrate thia point. 'Flic fact that there were 
no extreme eases at the lower end of the scale and but few at the 
Jiigher end for both interest and eagerness is probably a reflection 
of tlie group's familiarity with and rather iioncliahuit acceptance of 
the test situation. The bunching of ratings on response to difficulty 
and effect of failure at the middle level is undoubtedly due in part 
to the nature of the test itself. Tlie child, once started on a suh- 
test, proceeded to the end without interruption from the examiner. 
In the presentation and perfonnance of the tasks there was none of 
the exchange of conversation winch characterizes the more typical 
individual testing situation* There was no obvious demonstration 
of inability to respond find little possibility of Immediate recognition 
of ail failures either hy child or examiner. U seems likely that 
under these circumstances the subjects were less impressed by the 
difficulty of the items and less aware of failures than they might 
have been if another instruiiieiit had been used. 

In general, use of the group examination reduced the opportunity 
to observe test behavior since it resulted in the narrowing of the 
performance to that appropriate for a pencil-and-paper test. AF 
tlioiigli ratings on effort and facility of performance sliow a fairly 
good spread, it was felt that these ;ispects of behavior were less satis¬ 
factorily rated than were those concerned with the child's response 
to the general situation. Graphs C, D, E, and F in Figure 1 
show distributions of ratings on traits from these sections (ff the scale. 

4. Short Sample Records 

Anotlwr set of data, interesting ns descriptive of the group, arc 
those obtained from! the short sample records. As has been .stated 
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hefoi'C, these records were taken during only one of the examinations 
so that no estimate of their consistency is available. Table 14 

TABLE 1+ 

Distridutions of the Total ExpimiMENTAi, Group Accorping to the Num¬ 
ber OF 30-SncoNi) Intervals in Which Various Types of Heiiavioh 
Were Noted 


No. of 
inter¬ 
vals 

Type of 
Body Limb 

G* B G 

movement 

Hand 

B G 

Face 

B G 

Yawn, 

siffh 

B G 

Vocal. 

B G 

Appr. 
to E. 
B G 

0— 4 

56 

73 

11 

22 


5 

58 

70 

86 

92 

94 101 

80 89 

5— 9 

21 

22 

13 

24 

1 

8 

16 

19 

9 

10 

1 

11 10 

la—14 

H 

4 

17 

21 

12 

13 

8 

8 

1 

2 

1 

4 4 

15—19 

1 

S 

13 

15 

10 

15 

7 

6 



2 

1 

20—24 



19 

12 

22 

17 

5 

1 



1 


25—29 



14 

5 

9 

9 

1 






30—34 

\ 


4 

3 

14 

12 

1 






35—39 



5 

2 

9 

10 






1 

40—14 





7 

6 







45—49 





2 

4 







50—54 





3 

1 







55—59 





4 

1 







60—64 





3 

2 







65—69 






1 







Number 

96 

104 

96 

104 

96 

104 

96 

104 

96 

104 

96 104 

96 104 

Mode 

2 

2 

22 

7 

22 

22 

2 

2 

2 

2 

2 2 

2 2 


*n—Boys; G—Girls. 


shows distributions for both boys and girls of the number of 30- 
sccond intervals in which various types of behavior were observed 
during the actual progress of the test. In taking the records, more 
specific notation was made of the kinds of behavior observed and 
these were later classified under the headings shown in the table. 
Face movements, for example, included frowns, grimaces, biting of 
lips, and the like, while under hand movements were listed such 
items as picking at the paper, twirling the pencil, and so on, Limb 
movements included changes in position of leg or arm or shrugging 
of the shoulder, and body movement covered all shifts of general 
bodily position. Sex differences are clear only in the case of limb 
movement, where boys show greater restlessness than do girls, but 
tlicrc is a tendency for the boys to make the top scores in most of 
the different types of behavior noted. 
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5. /Jnnoers to Questions 

As was mentioned in the section on procedure, certain questions 
were asked each child at the time of the complete test given undcY 
unlimited time conditions. Answers to tlic question, "liozu do you 
like this /dud of a tesif’, were rated on a five-point scale the middle 
point of which represented an indifferent or non-committal response. 
Results from the question are presented in Table 15 according to the 

TABLE 15 

DisminuTum of Awswmis to Question ; 

"//ow d{t, you likr this hind of 


l^csponse 


Per cent of cases 


Asked on 
first lest 

Asked on 
second test 

Total 

group 

Likes very much 

10,5 

3.5 

7.2 

Likes 

29,5 

25.6 

27.6 

Indifferent 

52.6 

57.0 

54.7 

Dislikes 

5.3 

12.8 

8.8 

Dislikes very much 

2,1 

1.2 

1.7 

Tolal 

100.0 

lon.i 

100.0 


per cent of children giving each kind of answer, It will be re¬ 
membered that roughly half the group had the complete test ns the 
first examination while the rest had it as the second. Tlie per cent 
ui ease®, giving each auswev is pve9.cnted sepavately these two suly 
groups to reveal any differences in the responses of cliildren who 
had had previous cxpciicncc with the alternate form of the same 
test. Fewer children profess to like tlie test very muc!i when they 
are asked on the occasion of the second' examination and more admit 
to disliking it, but tlie distributions arc essentially the same and 
do not differ much from tlie percentages representing tlie responses 
of the total group. 

TABLE 16 

Distridijtion of Answers to Question: 

'TFohW you ref her tahe it atone like this or fwith the '•nuliole class 

Response Per cent of cases 

Alone ‘V3.t 

liKUircrcru +5.7 

Group H.2 


Total 


100.0 
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Table 16 shows the per cent of the total group preferring lo take 
tests alone or with the group or expressing indifference in the mat¬ 
ter. It is likely that the smallness of the percentages expressing 
preference for tlic group situation or admitting dislike for the test 
is due in part to the subjects politeness or to their willingness to 
conform to the conditions presented, 

6, Standard Scores frorn hiidli^cfice and Achievement Tests 

Standard scores on a variety of intelligence examinations and on 
the Stanford Achievement Test were available for the 196 subjects 
who were members of the adolescent study group. In calculation of 
these scores the mean of the distribution for each test was given a 
value of 50 and individual scores were expressed in terms of their 
distiincc from the meun m standard deviation units^ 10 points on 
the scale being equal to one sigma. Since these scores are used in 
some of the calculations to follow, a list of the tests and the dates 
of administration are presented in Table 17. 


TABLE 17 

TiiSTS ADMlNISTIiKCD TO EXPERIMENTAL GROUP WITH DATHS OF 
AD^(lNlST[^.AT10N 



Higher grade 

Lower grade 

CAVD point score 
(2-hour test) 

Spring 1932 

Fall 1932 

CAVD level score 

Spring 1933 

Fall 1932 

Kiihlmann-Antlerson 

Fall 1932 

Spring 1933 


Fall 193+ 

Spring 193S 

Stnnford -Binet 

Spring 1933 


(short scale) 


Fall 1933 

Stanford Achievement 

Fall 1932 

Spring 1933 

(Forms V and IV) 

Fall 1935 

Spring 1934 

Ueadirg and 

Fall 193+ 

Spring 1935 

Arithmetic 

Fall 1935 

Spring 1936 

Terman Group Test 

Spring 1935 

Fall 1935 

(Forms A and B) 


- - 


If. Speed and Altitude in Iktellfoence Test Performance 

In order to investigate the relationship between speed and altitude 
as defined and measured in the present experiment, the speed score, 
representing rate of successful work on one form of the Tcrman 
Group Test, was correlated with the point seorc obtained in the 
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other foni^ of the same examination anilcr cumliticins of unlimited 
time. It could, perhaps, be arjrucd that this latter jucasure is not a 
pfood indication of altitude since the Term an test is desltrncd for 
administiatioji under conditions of limited time and iiuj^ht not com 
tain items difticvdt enouyrh to be an exhaustive measure of level of 
ah^lit>^ It was assumed, however, that since the examination is iii< 
tended for use with students from pt*'ades seven to twelve, it would 
constitute an altitude test for low sevent)i graders when j^iven in 
sv\ch a manner that each child could attempt every item. 

Further measures of level of ability were available and were cor- 
related with rate of successful work. Tlie slioitcncd Stanfovd- 
IVinet scale was administered In the same semesters as tlie Terman 
test, and level scores from the CAJ'D examination had been obtained 
for most of the jjroup within the year preceding the testing for the 
present study. The first of these lays little stress on speed of 
pej'formancc, the second is dei'igncd for adniinistratio/i without time 
limits. 

Correlations were computed hy the product-moment method and 
are presented in the upper half of Table 18, while related statistical 
constants are to be found in Table 19. Probable errors ranged from 
„066 to .069. The re hit ions hips revealed are slight^ in no case equal 

TAULE 18 


Correlations IlmvEim Kate of Successful Work and Senau on Various 
Tests of Inteli.ioence for the Ex pniu mental Group 



Score 

'i'est 

Boys 

Girls 

Tests 

used 

inctlind 

r 

r 

AltUiuie tests 





Tennon Group Test 

Point 




(unlimited time) 

score 

Individual 

,158 

.096 

Stanford-Binet 

Mental 




(short scale) 

age 

Iiulivklual 

,167 

.158 

CAVD 

Standard 




(level) 

score"^ 

Group 

.22+ 

.147 

Speed tests 





Termor Group Test 

Point 




(standard time) 

score 

Individual 

.345 

.270 

JC ubl JJ 1 ann - And e rs on 

Mental 





RRC 

Group 

.386 

,188 

CAVD 

Point 




(2-hour test) 

score 

Group 

,410 

.192 


*ThU wa'i used rather than the level score hecaURe of irregularity iu 
dates of testipf^ the higher and lower grule;^. 
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TABLE 19 

Statistical Constants for Altitude and Speed Tests 


Tests 

Score 

N 

Boys 

M 

SD 

N 

Girls 

M 

SD 

jlJiitnde tests 

Tcrman Group Test 
(unlimited time) 

Point 

91 

101.1 

30.9 

101 

36.7 

24.9 

Stanfortl-Binet 
(short scale) 

MA in 
years 

90 

n.2 

1.2 

99 

12,3 

1.3 

CAVD 

(level) 

Stand. 

90 

so.o 

9,4 

99 

49.3 

9.8 

Speed tests 

Term an Group Test 
(standard time) 

Point 

91 

90.9 

29.1 

101 

76.6 

23.S 

Kuhlmann-Anderson 

MA in 
years 

94 

12.3 

1,1 

99 

12.2 

.9 

CAVD 

(2-hour test) 

Point 

90 

151,7 

26.S 

96 

144,9 

25.7 


to four times tlieir probable errors, but tlic coefficients arc con- 
sistentl)^ positive and uniformly larger for boj^s. The correlation 
plots were arranged so that a positive coefficient indicates a positive 
relationship between high score and fast work. In view of these 
results it may be stated that the relationship between speed and 
altitude as determined in the present study is slight but positive. 

It will he remembered that the mvestigatiau of the speed-altitude 
relationship grew out of a consideration of the relative merits of 
individual and group tests, the assumption being that the former 
were more likely to be tests of altitude, the latter, tests of speed. 
The findings so far indicate that introduction of the speed factor 
into the testing situation would not lead to added viilidity of an 
intelligence test, but it is yet to be detemiincd wlietJier time limits 
factually reduce the validity of such an examination* 

Scores were available on three “speed” tests of intelligence. The 
first of these was the Terman Group Test administered under con¬ 
ditions of unlimited time but scored according to progress at the 
end of the standard time allowance. The objection iniglit be made 
that this score was not representative of performance on a "speed*' 
test since the subjects were not working under a time limit. At¬ 
tention Is called to the revised Instructions for the test, described 
above, and to correlations, to be reported later in another connection, 
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of .848 for boys anti ,831 for bmvccn point scores in standard 

time an different forms of tlic siin\e sub-tests ad in in isle red with and 
AvithcHit time limits. These correlations arc taken to indicate that 
children maintain a somewhat similar rank order for scores ob- 
t?iinc(l in a Riven time whether or not they arc working under an 
announced time limit. 

Other “speed’’ test scores consisted of mental a^cs from the 
Ktiblmann-An tier son c:x ami nation and point scores obtained from the 
CAVD within a 2-liour time limit, 'fhe fovmcv liiul been adminis¬ 
tered six months before the present experiment, the latter, one year 
before. Correlations of the rate score with these measures and with 
the point score from the Tcrnian Croup Test under standard time 
allowance arc presented in the lower half of Table 18. Probable 
errors for the coeiheients vary between .059 ajid .066. 

These correlations show tlic same tvi'nd as was revealed in the 
comparison between rate and altitude scores but arc higher dun the 
latter, all coefficients for hoys and one of those for girls being statis¬ 
tically sigjiificant, Rate of successful work is thus seen to bear a 
small but positive and consistent ndatioii to scores on “speed” tests 
of intelligence. To a certain extent, tlic faster a cluld works, the 
liiRher will be his score. The ndationdup is so small, however, as to 
point to the influence of many iitbcr fuctors beside speed in deter¬ 
mining score Ofi such cxamiiiatioJis. 'rhereforc, while a child might 
be penalized to some extent hy time limits on this sort of test, liis 
score would probably not lie completely misleading as an indication 
of intelligence. 

Further evidence that scores on a so-callcil speed test result in 
about the same yanking in respect to intelligence as do scores on an 
altitude test is furnished by the correlation between score on the 
complete Terman test within standard time and tlic unlinuied-time, 
or altitude, score.These cocflicicnts arc as folIow\s: 

Boys .958 ± BOfi 

Girls .9d0 zt .008 


'These coeffideiils were obtained by cnricladnR score on scA>-cn suMests 
of the first examinnlion Avitfi score' no seven ?;nh-lcsts nf ibc i^croo'b 
earned within the standard time limits were used, but for enrli siddcct one 
score was obtained when the test was bcjnfr adiiiinisteifd iififler ‘(nndard 
timiiifi conditions, (lie other while it was beiuK given with unlimited time. 

^These two scores were obtained at the same .silting. 
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Granting that the magnitude of the correlation depends in part on 
the fact that some of the same items arc involved in both scores and 
that these two measures were obtained at the same sitting, it is still 
true that if a child's score is cut down to that which he obtained 
within the standard time limit, his rank is about the same as it is 
when determined by score in unlimited time. 

It will be noted that raw rather than corrected coefficients of coy- 
relation are presented in the comparisons in Table 18. In view of 
tile high reliabilities of the measures used, this procedure seems justi¬ 
fied. The Spearman-Brown reliability of the measure of total time 
spent on items done correctly on the Terman Group Test was over 
,90 for six sub-tests combined, and it is reasonable to suppose that 
tlic rate score, representing a weighted average of these measures, is 
equally reliable. Thorndike (14+, p, 570) estimated the self-corcla- 
tion of the total CAVD score to he near ,95 for a group of 144 
pupils in a sixth grade. Assuming that the coefficient might be some¬ 
what lower for the sexes separately and for the CAVD under iic- 
stricted time, it is still likely that both the CAVD measures here 
used are highly reliable. As will be reported later, the Spearman- 
Brown reliabilities for the two Terman test measures are ,90 or 
above. The reliability of the Stanford Revision is variously given 
as from .80 to .95 (53, p. 10). ICublmann has not presented reli¬ 
ability coefficients for the Kuhlmann-Andcrson examination, but 
Greene and* Jorgensen report it to be an '^unusuai'fy rciVabte measure¬ 
ment of mental ability" (61, p. 267). 

Terman scores in standard and unlimited time are based on the 
10 sub-tests of one form of the complete examination, while rate 
scores arc derived from six of the sub-tests of another form adminis¬ 
tered at another time. That this does not affect the rcsult.s sig¬ 
nificantly is suggested by the correlation between rate of work and 
point score on the same sub-tests from which the speed measure was 
derived. These coefficients are closely comparable to the ones found 
between rate and Terman score for the complete test In standard 
time and are as follows: 

Boys .341 ± .062 

Girls .317 ± .061 

The resulLs reported on the relationship between rate of success¬ 
ful work and scores on intelligence test appear to be independent of 
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tebt content or methoti of administration. Speed as mcasiiied on 
items of tlic Termaa Gvoup Test is no more closely related to total 
score on tliis examination than to score on tlio other standard tests, 
the implication bcinj^ that the rate measure is not exclusive to the 
Term a II test. The ^^LMicral con elusions are tlic same wiietlicr scores 
obtained tliroiii^h individual or thrnup:li (^ronp procedures arc coi\' 
sidered. 

That rate of successful work is a me as \ ire distinct from amount 
of time needed to complete a test is demonstrated by the correlation 
obtained between the speed score and nlimber of seconds taken to 
complete six sub-tests under conditions of unlimited time. The 
coefficients arc as follows: 

fiors .677 Hr .039 

Girls .663 zt .038 

These correlations indicate that some subjects whose rate of suc¬ 
cessful work is fast take Ioniser to finish, probably hccau.se of time 
spent on items done incorrectly or oti items worked on but not 
answered, whereas some slow workers take a relatively short time 
to complete the total test because of hurried or uncritical attack on 
items not answered. 

I^efarc suinmurizin^r the 6n(liny;s on speed and level in intelligence 
test perforiiiaiice it will he pertinent to investigate the reliability and 
valiilitj' of the Terman Gnntp Test when j^iven as a timed test and 
when employed as a measure of altitude. Spcarman-llrown tcH- 
ability coefficients based on odd-even correlations were calculated for 
the Terman point scores of 58 hoys and 68 frirls and are presented in 
Table 20.-^ Tlic scores used arc those obtained in standard and in 
unlimited time when the subjects ^vere working >Yithcut time restric¬ 
tions, lienee they represent first test scores for about half the group 
and second test scores for the rest. The coefficients are all of the 
order of .91 and have probable errors between .021 and .025. There 
is no evidence here that an examination administered with time limits 
is less reliable than the same test would be if given as an altitude 
test. 


'■^This snb-group of ilic lotal sample was mac died with anotlicr Rroiip of 
chiltircn for purposes of n study on .‘JocinI faciliintion. Comparison liclween 
tile total cxiierimciual group and this sub-sample revealed no large, sig¬ 
nificant, Or consistent differences between llie two. 
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TABLE 20 


Reliadimty and Vaudity of 

AND 

THE Term AN Group Tesf Administered with 
WITHOUT Time Limits 


Stnndaril 

Teniian Group Test 


lime 

Unlimited time 

Coefficient 

Boys 

Girls 

Boys Girls 


reliability coefficient 

Validity coefficient 

Avith composite of 

,917 

.910 

.906 .915 

intelligence test scores 
as criterion 

Validity coefficient 
with composite of 

.803 

.799 

.802 .807 

achievement test scores 
as criterion 

.836 

.790 

.856 .804 


The coefficic/^Ls ^vcrc obtained for tJic total experimental 

(rroup, with some reduction in the number of crises due to incom¬ 
plete records for a few of the subjects. Two criteria for validity 
were set up, the first being a composite of standard scores on four 
intelh'gcncc tests administered over a period of six school terms. The 
measures used were the CAJ'D given in limited time, the Stanford- 
Ihnct, and tAvo scores from the Ku him ami-Anderson test, wliieli 
meant that group and individiiah speed and non-speed conditions 
were all represented. Dates of administration for tliesc tests are 
included in the section on presentation of the data. The average 
standard score in the four examinations was correlated Avith standard 
score on the complete Term an Group Test obtained in limited and 
in unlimited time. 

The second criterion of validity was based on standard scores 
from four administrations of the Stuujord Achievoju^nl TesL The 
reading and arithmetic sections of this examination were given every 
year for four years, and the standard score for each section for a 
given year represents c^n a Average of performance on Forms f and JV. 
Yearly standard scores for reading and arithmetic were averaged 
separately, and tlie mean of these two final scores was used as the 
composite achievement measure, being correlated Avith standard score 
on the Tcrmaii test earned AAMtli and AA'itliout time limits. Spearman- 
BroAvn reliability coefficients were available from the Institute records 
for each 3^car*s average score on Forms V and /F for reading and 
arithmetic combined. These coefficients, reported for the sexes sepa- 
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nitclyp range iroin .941 to .972 and arc based on scores of the mem¬ 
bers of tlic adolescent sample niul their classmates, immbcrs of cases 
varying from 154 to 165, 

The validity coefficients, 'which have probable errors of from .01? 
to .025, are presented in Table 20, and statistical constants related 
10 the criterion measures are presented in Table 21. When dctci- 

TAHLE 21 

STATimcAi. Constants roa SrANOAHo Scork Compositrs ^^CRvrNG as Validity 

CHlThlllA 




Buys 



GiJ Is 


Mcaaii re 

No. 

CIISCN 

Mean 

SI) 

No. 

cases 

Mean 

SD 

Intelligence composite 

90 

49.5 

9.2 

102 

49.4 

U 

Achievement compnsite 

90 

‘19,4 

9.1 

102 

49,6 

8.8 


mined by comparison wiili other intelligence tests, the validity of tlie 
Termaii G/'Oi//> Tesf is the same whctlier time limits arc applied or 
noL'j all cncflicieiits being close to ,80. When determined by com¬ 
parison with achievement scores, die results arc the same, although 
the coefficients for boys are a little higher than those for girls. i Clear¬ 
ly there is nothing to be gained either in reliability or validity by 
extending the time allowance on this test standardized for use with 
time limits. 

To summarize briefly the findings of this section of the studyj it 
may be said that the relationship between rate of Avork on an intelli¬ 
gence test and level of ability is insignificant but consistently posi¬ 
tive. The relationship between speed of performance and score on 
a test of intelligence administered with time limits is positive but of 
small degree. It does not permit the assumption that the score on 
5 Lich an examination is primarily an indication of rate of work 
rather than level of ability. When the same test is given with and 
without time limits there is no evidence far greater reliability or 
validity of scores obtained in unlimited time. 








V. SUMMARY AND CONCLUSIONS 

Consideration of the general problem of the relative merits of 
group and individual intelligence testing procedures led to analysis 
of factors wJiicJi might influence performance in die two situations. 
Among the factors discussed, that of rate of work was selected for 
further stud 3 ^ because of conflicting findings from other investigations. 

Two hundred boys and, girls in the low seventh grade acted as 
subjects for the present experiment. Both forms of tlie Ter man 
Group Test were administered to each child as individual examina¬ 
tions, one without time restrictions and one with the standard time 
limits, During the latter test, the time taken on each individual 
Item was recorded for every child so that a measure of rate of suc¬ 
cessful work was available for all subjects. 

One of tile criticisms of the group testing procedure has been 
that the restrictions of time usually necessary when suljjects are 
examined collectively penalizes the slow but able thinker. TJ)crc 
arc those, however, who claim that the able worker is the fast 
worker, hence that imposition of time limits should not affect scores 
on tests of intelligence. Experimental studies designed to attack this 
problem of the relationship between rate and level of mental ability 
have led to conflicting results, some showing a fairly high relationslup 
between the two, others showing little or none. 

The studies bearing most closely on the present problem may he 
criticised for several reasons: (<?) inadequate measures of speed and 
altitude; (i) heterogeneity of the sample; (^:) narrowness of the 
function tested. The present study was designed to yield an ade¬ 
quate speed measure based on performance on a standard test of 
intelligence and an altitude measure derived from the same examina¬ 
tion, The speed or rate score was computed on the basis of the 
average amount of time spent on items done correctly while the 
altitude measure was the score obtained when all time limits were 
removed. The rate score was correlated with this and other alti¬ 
tude measures to show the relationship between speed and level of 
mental ability, and with scores on so-called speed tests of intelligence 
to indicate the relation of rate of successful work to score on this 
type of examination. With composites of intelligence and acliicvc- 
jnent tests as criteria, the relative validity and reliability of tlie same 
test given with and without time limits was investigated. Results 
are as follows: 
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1. Rate (if successful work as measured by average amount of 
time spent on items done correctly on the Terman Group 7'esi bears 
an insigni/icant but Consistently positive relationship to altitude as 
nieasured by this and other tests of intelligCiiL'c, Correlations range 
from .()96±.069 to .224±.066 and arc slightly higher for boys than 
for girls. The results appear to he independent of test content an(f 
method of ndininistration and lead to the conclusion tliat wliatcvcr 
rclationsliip docs exist between speed and altitude is positive. 

2. Correlations hetween rate of succes-iful work and .score on vari¬ 
ous ‘‘speed” tests of intelligence, incKuling the Terman examination, 
range from .lf}S±.066 to .41()±.()59, Again the coefficients aic 
slightly higher for boys than for girls. Results arc independent of 
test content and method of ndininistration and indicate a small, posi¬ 
tive, and for boys significant, relationship hettveen rate of work and 
score on a “speed” test. The coefficients are too small to indicate 
that such examinations arc purely speed tests. The condasion is 
that on die average the influence of time restrictions is fairly 
negligible. 

3. Ncitlicr the vnliditj' nor the rcliahilit.v of the Terman Group 
Tesi, as (Ictcrniined in the present investigation, is affected by ad¬ 
ministering the examination without time limits. U may he con¬ 
cluded lliat the validity and reliability of this particvdiiv "speed" test 
of intelligence is not adversely influenced by the fact that It is ad¬ 
ministered with time I'cstricticms. 

The coiieln-sion from the present study ndiicli is .signi/iciiiit for 
psychological theory is that which concerns speed as a factor in 
intelligence. This investigation lends support to the theory that 
speed and level of mental ability are related; the relationship, al¬ 
though positive, is of a low degree. From tlic point of view of men¬ 
tal lest technology there is little indication that standard group tests 
place an excessive premium on speed of performimcc. 
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APPENDICES 

Appendix A 

RATING 

1 . Coopfralivniessi 

1.1 Atliunle lowarcl examiner: 

Negative—Iriemily - 

Reiicent—garruloiii) - 

1.2 Aoitude toward siuialion: 

Ho red—intcresied -- 

Sii lien—cheerful- 

1.3 Altiuule toward task: 

Unwilling—eager - 

2. EHort: 

2.1 Intensity of effort: 

Slight—strong - 

2.2 Maintenance of effort: 

Easily discouraged—persistent - 

2.3 Variability of effort: 

Variable—consistent - 

3. F(\ai\iy: 

3.1 Compi'eliension of task: 

Slow-swift - 

3.2 Execution of task: 

Sliiggisli—quick - 

3.3 Method of perfounance: 

Random—systematic - 

4. hihDAiiou: 

4.1 Shyness in situation: 

Timid—unreserved - 

4.2 Emotional tension: 

Tense-i elaxed - 

4.3 Inertia in specific responses: 

Hesitant—confident - 

*1.4 Response to difficulty: 

Defensive—aggressive - 

4.5 Effect of failure: 

Inhlbitlvc—stimulative - 

5. Poisr: 

5.1 Physical poise: 

Fidgety—quiet - 

5.2 Mental poise: 

Easily embarrassed—self-possessed 

6. A(ir7iiio?f: 

6,1 Distraciibiliiy: 

Distractible^ — single minded - 
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DEFINITIONS OF POIN TS ON RATING SCALE 
Code number of trait 


MARY AVOODS nUNNETT 


309 


bn I 


XJ rt ci 


b§ 


rt = S- 
■up o 

C tn 


o’S 


, -R 


n 2 
S'S 

(V) c 


;/) Cq 

T 3 P 
C ^ G 

o S> o 

^ « a. 


"5'^ 


c 

bo 


2 y 

(U 

« ^ 
B U 

o .2 

Q, o 


MS S 

i 

5 ^ H 


^ O) c 4 


CO 


SH 
f 4au 

ho tn “ vj 

S O 
j_q Si ja 
. 'R 

cn 


3 ^ 
C 


P 




U 

3 C 
G 3 

K rj 


irt Ui ^ 

^ § 
pq J 


c« 


S ° 
2 

- 'S 

^ 5 




.B w 

*c 
° c 


-2 e 

R 


a 

rt 

X) 


) CO 


p* >. <n 

^ ^ -3 
X ^ p 

<u > c 

g.2| 

o u 

"n W> 
<j ^ S 
2 “IS 


P P 

O P 


O n 
^ £ 


1:3 X. 
o 


; 2 p 


< 


Cfl ^ 


U OT 

u R 
R 2 

W3 


cl rt Cr 

cn'a ^ >^ 

— C 

° ? « 


o e 

ho « 
> & 
coE 

§,2 
B 1^ 


6- 

O 

CO 


pf > 

|o 


.5 

§ 

-iS § 

Q> (J 

G.Mi 

B" 

O « 

O 


E g 

dj c 

^ T 


6 


bC V 

^ E 
J2 E 

oj o 

g 6 


R .2 


!/l M 

□ a 
: 6 c 

|< E 

i O 

' « E 
1 S 

, G ly 

bD 


.2 g 

l#j 


J rt 73 u 

rj ^ 

^ O O O 0 3 

G o E S z £ 



310 


GJilNJiTIC rSYCIlOLOCY MONOGRAPHS 


Appendix B 

Revised Ikstkuctions for the Term an Group Test 
1. Shortened Test, Starulnrd Time 

Here IS a test lo see wluit pupils cait do. Doii*t open it 
until I tell joii to. Now fill in your name on t\\c top Hue 
of the first paKe. 

ciicfuUy ta wUaC yau arc UiUl to cb. Doa^t begb 
until I say "‘Go/' Wlieii I say *'Siop'' you must stop in¬ 
stantly. Co ns fast as you can without hurry iiifr. 'j'ry each 
c|iiestion in the right order, but duri’t spend Loo nnich time 
on one you don’t uiulei’stand. If it*s rcnily too hard to do, 
make a circle nround the mimbcr and go riRlit on to the next 
one. 

Now Uwn oyer the pi'go to Test 1 and fold yo\u‘ book back 
this way. 

(Directions for the separate aiibtesls were not dianged ex¬ 
cept for insertion of the sentence ”Remember to driifiv a circle 
around the numbers of (be ones that are really (oo bard (o 
do^^ before the signal to begin.) 

2-i Total Test, (Julfuiited Time 

(Same as above except for Dmission of ihinl sentence of 
5i<LCQud pacaRcaph/ li\^\U'uctLoiia to citcAc iuaiuLkis Rat 

given before each separate fuiblest and the siibjcctg were not 
stopped at the end of the standard time til low a nee.) 

1. Group Test for Matched f? 07 ;/roJ Sample 

Here ia a test to see what pupils can dn. I will give each of 
yon a test book. Do not open it until 1 tell you to. 

Now fill In your name on the top line of the first page. 
Attention. Listen carefully to what yov\ are told to do. 
Ask no questions. Do not look at your neighbor to see what 
he does. Do not begin until I say ''Go/-’ When I say ^‘Stof 
you must stop instantly and hold your pencils up. Go as fnst 
as you can without hurrying. Try each question in the right 
Order, but don't spend too much time on one you do not under¬ 
stand. If ifs really too hard to do, make a circle around 
the number and go right on to the next one. (Rest of direc- 
tiona aa in maminl,] 
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I. Introduction 


The reaction of children to pictures has long been utilized in 
intelligence tests as an index of apperceptive maturity, regarded from 
the point of: view of the level of intellectual function represented. 
More recently, another use of pictures has been developed in con¬ 
nection with the study of personality differences revealed in apper¬ 
ceptive responses, as in the Murray Theinatic Apperception Test (8). 

The present study involves an analysis of the responses of 77 pre¬ 
sell ool children to each of a scries of 15 pictures. The pictures were 
prepared not as items for the measiireincnt of mental ability, but 
with the purpose of providing material relevant to an "individiiars 
private world of meanings, significances, patterns, and feelings” 
(Frank, 3, p. 402). This "projective” function was sought by 
selecting topics approximating the life experiences and interests of 
preschool children; situations were included which presented possible 
interpretations in terms of conflict, jealousy, fear, aggression, etc. 
Consideration was also given to the criteria proposed by Symonds 
(10) for the selection of pictures in projection studies; these include 
the requirements that the picture sliall present a minimum of detail, 
shall be vague in theme and incomplete in content, and shall present 
cliaractcrs with whom the experimental subjects can readily identify 
themselves. 
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r[. EXPERIMENTAL PROBLEM 
A. Statement of Problem 

Although the writer’s purpose was to develop a technique for use 
in projective studies of young children, the present report deals 
only with prcliniinaTy results considered from a normative point of 
view, and without presenting evidence as to the clinical validity of 
the technique. Writers In this general field, with high hopes for 
the diagnostic effectiveness of a specific projective method, have some¬ 
times failed to report results from a normal sampling against which 
clinical data could be evaluated. This study, then, is concerned 
with the first steps of (r/) developing a procedure and (h) present¬ 
ing 51 normative background for subsequent work. 

B. Experimental Materials 

Figure 1 shows a photograph of the first picture, a colored back- 



FfGURE 1 


ground painting of a large table set for a birthday party. At one 
side of the table are six movable cut-out figures, and on the table 
arc two movable gift boxes. The size of the picture is 11 by 14 
inches; the children’s figures are five inches in height, and the adults 
figures and V4 inches in height, In pieseiiting this picture to 
the child, the examiner re marks, Let's pretend it’s someone’s hirili- 
day . . . whose bif'thdny h it?” After one of the figures has been 
chosen as having the birthday, the question is asked, IVlif) wilt come 
to the party f’ This is followed by the questions, "Mlwi ivill {s)he 
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find in ihls hoxf (pointing to the square box), and ''What ^jolU 
{s)he find in this box' (po/ntiiig to the long box). 

Figure 2 illustrates a picture (living room opening out-of-doors), 



FIGQTIE 2 


with three movable figures (hoy, girl and dog); Figure 3 a child’s 
bedroom opening into another bedroom, with moveable figures of a 
bed, children, and a ball, and of two adults placed beside the picture; 
and Figure 4 an outdoor playground with movable figures of children 
and a ball. Figures 2, 3 and 4 arc introduced with the question, 
''Whni is fit is ficlure nboniT* and after tliis lias been answered, 
"Crt/i y^n 7}n\ke another piclhre f' Figure 5, the last in the series 
of colored background pictures with movable figures, is presented 
witli the questions, Whose play-room shall we call /his?^^ and 
IF hat does {s)he want froiti the shehesf'^ 

Figures 6 through 10 illustrate black and white silhouettes, 8^ 
by 11 inches, and Figures II tiirough 15 arc pjiotograidis of an 


































FIGURE 10 
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FICUUE 11 


rAniu z 

Mean InthuaciEKCk QuonuNis or tue 



/V 

Hoys 

Mean IQ 

;V 

Girls 

Mean IQ 


Total i^roiip 

Mean IQ Range 

Two-year-olds 

10 

Mfi 

10 

107 

20 

113 

75 lo 173 

'I'liree-ytfar-olds 

14 

120.5 

14 

119,5 

2» 

120 

76 lo 165 

rouT-ycar-olda 

15 

112 

n 

US 

28 

IH 

72 10 146 


additional series of colored jiictiircs of the same size as tJic sfllioucttc. 
Each of these Is introduced with one or more of the folIo\vrn[^ ques¬ 
tions, "'Whoi IS ih'is a stfiry ahonl? . , . docs it make you ihiuh 

ojf ... Lei*s icU (I j/ory nbuni ihc 

C. SijnjKcrs 

'riie ranine and distribution were as follows: 77 children, 39 
bo 3 's and 38 twirls, ranf^inK in liRc fn^ni 2 years and 3 nujiirlis to 4 

years and 11 months, acted as suhjecls in tlic experijncnt. All of tlie 
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FIGURE 12 

children beIon[^ to nursery school [groups in Berkeley, California; 42 
were from the Institute of Child Welfare nursery school; nnd 19 
and 16 respectively from the WInttier and Edison nursery schools, 
Tlie latter two were units of the emergency nursery school program 
operated by the Works Progress Administration. 

Tables 1 and 2 give the characteristics of the sample with regard 
to G/I and 7^, 

The investigation deals with children of varied cultural back¬ 
grounds; the Institute of Child Welfare sample represents a superior 
environment in terms of the criteria most commonly used. The 
majority of families belonged to tlie '‘professionar* or “business 
e:xccutivc'* brackets in the socio-economic scale. Among the children 
at the M^PA nursery vschocls were five negroes and five Japanese. A 
careful study of their records showed no evidence of language diffi¬ 
culty or other handicap in responding to the pictures, and they were 
therefore retained in the sample. 
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FIGURE U 
D. Method 

The data for this experiment, the responses of 77 nursery school 
children to a series of 15 pictures, were collected during an eight 
weeks* period between March 27th and May 22nd, 1940; 1,155 re¬ 
sponses were recorded; 17 of these were negative (refusals or fail¬ 
ures to respond). 

The colored background pictures witli movable parts were shown 
first during an experimental period of approximately 15 minutes. 
The session was limited in time in order to avoid fatigue or loss of 
interest. Tiic time element was not stressed, however, and if a 
child became absorbed in the material and was unwilling to leave 
at the end of the l5-minutc period, additional time was allowed. 

The remaining 10 pictures were shown in a second experimental 
period of 15 to 20 minutes. In one instance three experimental 
periods were required in order to complete the series. 

Responses were recorded verbatim by tlie experimenter on record 



FIGURE 14 


sheets prepared for this purpose. Diagrams on the first page of the 
record sheet reproduced the ninjor features of the background pic¬ 
tures with movable parts, making possible a rapid recording of the 
children’s reconstructions of these pictures. 

The experimental periods were scheduled between 9 and 11:30 
in the morning, except for a group of 14 children enrolled in an 
afternoon session of the Institute of Child \Vclfarc Nurseiy School, 
University of California. An effort was inadc to keep the experi¬ 
mental situation as natunil and as enjoyable as possible for the child 
of nursery school age. An attractive, quiet room was available for 
experimenting in each of the three schools whose children partici¬ 
pated in the expcrimeiit. Unusually complete nursery school records 
were available for comparison with the projection records, and nur¬ 
sery school teachers were unfailingly cooperative. 

The most essential feature of the methodology of this projection 
experiment was the use of experimental material which proved in' 
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FIGURE IS 

tnnsically in teres t in lo chiltlrcn of two, three, and four years of 
age, and Avhich could be employed effectively in stiiTiiilnting ‘Ver¬ 
son a P’ responses. 

The following coinmcnLs from individual records illustrate the 
ffwornble reception of these pictures by children at various ajre levels. 

Juiiiih^ 2 ypfiTs, 11 months, PlcUirc 11: 

"I^retty piciiircJ 'J’here’s a girl anti ihere’s a Thnl^s 

a fjirl and dial’s a ball.” 

Aunct 3 years. Picture 14: 

"Oh dLs is SG \nirtyl Will you Imy tne suiuc for iiiy Lome, so 
my mncUhr can shovsf them U> me? Whitt and brown and red 
and black I Dis is so piiriyP’ 

3 ycfirs, 3 mojit/is, Pic/urr IS: 

“Tlicy^rc tiilkinjr, aren't Oicy ?” (End of cxperiincnt.) ”1 
want to look at them all in a row. I like clat picliirc tlie 
licsl. (Walloons,) I like dat too tlic lestv (Uay dreaming.) 

Nice pictures I Mnybt you'll show them to me aguin.” 
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Pfifr, 3 years, 5 months. Picture 14: 

“Wltat's that? What is it? A big girl and a boy, isn’t 
it? Have yon got any more? Give me some more. Give me 
a lot of it!” 

Carol, 3 years, 8 months. Picture 11 

“They both have balloons aiul the boy is stepping on his. 

The girl's blovved a^vay. I think I like this the best. I like 
this the best of all!” 

Teddy, 4 years, 7 months. Picture 14: 

“That bay’s sitting on n little tree. That girl’s got a cioll— 
a green tree. That's green! I wish I could keep all these 
pictures 1“ 

[iiU, 4 years, 7 months. Picture 15: 

“Oh, that’s a pretty picture! Boy telling girl, 'You’d belter 
go across the street.’ She got run over too. Anything more 
yon got for me to do?’’ 

E. Illustrative Records 

Before proceeding witli the normative analysis, the reader is in¬ 
vited to examine illustrative records at each age level, for each of 
the pictures requiring a single non-inanipiilative response (pictures 
6-15). 

K Picitire 6: ^'The Sulky Chihr 

T\V0-Y EAR-OLDS 

Marilyn: “A teacher.” 

Gerry: “Little dir| “ 

Mnvffarrl: “Man.” 

Rtifh: “Tongue.” 

John: “Girl—candy.” 

Three-YEAR-OLDS 

David: “A girl walking along and the country.” {Pointbiff 
to pi cl tire.) 

Donald: “Girl—dancing.” 

Janet: “That’s a girl going down the steps.” 

Roberta: "A little girl, going to school. She’s playing around 
this thing,” 

Carolyn: “She's hopping,” (Points to picture.) "A little 
inoon.” 

Four-year-olds 

Sandra: “She thinks she’s hmshing her teeth.” 
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Stephnn\e: “She stamling thcte oJi one fo«t, thinking, isn't 
she?'* 

Roxaunc: "A U|Hc girl looking at tliL* picture. She tlunk.s 
U'5 pretty," 

Cliffoni: “Tliut girl's all tired out aiul going to lied. TUat’s 
Jocelyn. She goes to the big school." 

Aune: "Slic'a thiuking, 

2, /^fc/«re 7; ''Mather Gaeninif ChihC 

l’VVO-Yl?AR-Ol.nS 

Denis: "Hoy—lady." 

Dciigfit: '‘A baby, a mama ton—inoncy.^' 

Rnih: “Baby and mommie" 

Nwicy: "That'a Aiiti." {fFlih grraf con^icAon.) 

Jtitly: "A lady nnd aiiotlier." 

THRUE-YErtR-OLD5 

Carol: ‘They’re walking. The mother is walking with, her 
baby." 

Anne: “Mudder and a liulc boy and a stick going to the 
fair." 

Gail: “I don't know. I think it’s aiKMit Susie nnd her mother. 

I think they're going for a svalk iu the raiiiv See the drops I" 
it) vn7.) 

S/indy: “That lady’s taking the little boy, and lie's running. 
He has n mother and daddy. Tomorrow Tfii going to get a 
new giin» but I’m not going to shoot anybody," 

Four-vear-olds 

Margarcf: “Mother and a little girl. I guess they’re going 
home. I guess they're going home because she is naughty." 

Clifford: “Th.it boy doesn’t want to w.ilk. That’s a Indy. 
She's going to spank the boy, He's a bad boy, He asks for 
something and he doesn't get nothing.” 

Flelcii: "Mother holding tUe baby's baud. She's (the baby) 
alrnid of poking that ip her eye,” 

2Ji7//c.* "Looks like a woman and a little girl. Taking her to 
the hospital. I was born in tlic hospital in Oakland." 

3 , Picture S: ''^Motfier Caring for Baby in Crii/* 

Tvvo-yrar-oi.ds 

Richard: “Lady and bed. Look itl Babyl" {Pointing to little 
hay.) 
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Nancy: “That bed my bed.” 

Marilyn: “A little bed. That clolliel” {PoUtUng io loy.) 

Leon: "Litllc bed, mamma, baby.’* 

Mhha£l: "Aiul here’s nimdder boyj and hcre*a anuddcT 
momniic wif her hnt off." 

TiiREE-Y EAR-OLDS 

Gall: “What is it about? She's fretting out of her bed. She’s 
getting lap. Tlinl'a about getting mi.’* 

Din.- “There’s the luiby and here’s the Uttlc h-oy, and ihe 
lady's fixing the baby nnd the baby's crying.’* 

FOUR-YEiVR-OLDS 

Dariren: “WJiot is Mominie doing in the bed? A babyl The 
little boy wants to get in the crib.*’ 

CUfford: '’This ruilt boy ia ont of his bed, and the mother 
tries to find the boy. This baby is in the boy’s bed. The 
Mommie’s a bad girl, That boy fights with this baby.” 

Prliy: *'ThaL's a lady putting her baby in bed. She’s cry¬ 
ing. Look, she's kicking. She doesn’t want to go to bed, does 
she?” 


4. Pldurc 9: Child Refusing to Eat^^ 

'fWO-YEAR-OLDS 

Geny: ‘'Two dirls—dinner,” 

Margaret: “Milk.** 

Marilyn: “A girl—a momniie.” 

Kiashi: “Girl wiv a boy.” 

Shhiohu: "Spoon down dere.” 

Thrue-yeah-olds 

Karen: “A boy—he’s tiny: not big. Mommie giving break¬ 
fast.” 

Roberta: “Oh, slic doesn’t have any feet, and neither does 
slid Now, you sec, this little girl is eating her breakfast, and 
now the Mominie is giving the little girl her soup, My Mom- 
mie used to curl her hair. Now she rolls it up.” 

Gordon: "Eating supper. \\c eats potatoea.” 

Carlo: “What can they cat there? She’s got her eyes closed. 
What for? What enn the hoy do?” 

Mi eh art: “13 a by’a having dinner. That's a dish bowl. Mom¬ 
niic eaiiiiK her dinner. Dat alL” 

rOLlR-YEAR-Ql-US 

Mike: "A little boy doesn’L want to eat, and his mama'a going 
to get him to.” 
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^ficlonl’: *45atini? lunrli, lliiii little KitI and she don't wniu 
to. She got curly 

Bobbie: “I .Mce a little ^'irl Mama makes tlic little girl ent 
her dinner, l)iit she doesn’t/' 

CItffonI: “That boy’s Roiiig to eat up his soup, lie's a bad 
hoy. lie won’t eat his soup. 11c just sits there. Kc could cal 
the steak. 1'hat's my nioriiniie. That’s iny bnliy. She’s goinR 
to grow big like JocelyiU She woA’t Ket a Spanking, because 
her n\on\mie‘s goiuK away, She Liaa to mind.” 

5 . I^ictiire 10: ”Child Sleeping'* 
Tvvo-yi^AR-oLDS 
hldfijiiret: 'it’s ivlama.” 

John: “It's a girl—n bed/’ 

“This Kiri." 

Zleii/s: “Pillow/* 

^Tjirl—sleepy/' 

'rilllIiE-YRAR-Ot.f>S 

Carol: ''It's night and the moon L’aiiie <|ovvn, and the girl la 
sleeping." 

David: "Her .sleeping. Why sleeping now?" 

Peter: “It's about a little giil, going to steep/’ 

AfnrUyit: "Hat’s a little girl, sleeping in n heel under tlic 
covers/’ 

Karen: “A lady in bed sleeping, The moon out there. ’Phe 
sunhhme going down. Something up there/* {Poitilhtff to 
pi dure,) 

FouR-YP.AR'DI.DS 

Mibe: “A little hoy asleep, but what's the sun laughing about? 
I know. The sun ia out and the wind's blowing ton, and that’s 
why he's laughing." 

CfiUord: “A big moon looking in the window. He's in bed. 
The moon laughs funny. A bad mcioii/’ 

AFidorlc: “That little girl is asleeping. What’s this? Bad 
wollic here. This bad woldc can't see, because she close it, 
She got no ciirlle." 

Biliie: “Oh, I think tins is about a boy sleeping, and tlie 
moon Is corn!HR in and the ivindow is open, and die curtairi.s 
nre waving. The boy is sound asleep. 1 (ike sleeping, I 
sleep weltl” 
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6 . picture 11: Play^ 

TvV()-YKAR-OLr>S 

Jinnnir: “Dat a rcil one. A[>ijle. Dat*s Rieeii.** 

Gfrry: “A litik* hny mid a diiL Now another I" 

Jinfiih: ‘‘PreUy pioUiicI Tlicre's a Riil nnd there's a ball. 
That's a {poinliitg fa hoy) “and that's a lialL” 

Maroiifct: "Dlrls/’ 

Leon: “liiilloort—ballotni!” 

Tmuiji-:-yeafi-oi ns 

Petec: *'Tliat*s about a little girl and a little boy, playing 

OLitside.” 

Kttreti: “'rhe hoy jumping on liis balloon and pop it. They 
have balloons. A tree lying down tlicie.” {Pcintfug to floor 
Vine.) 

/tune: “Oh, look at those, that and that and they’re playing. 
Boy and girl/' 

FoUlt-YCAU-OLDa 

Strp/i/iuie: “Me's stepping on Ills balloon and popping it. 
She's holding hers so it doesji’t pop. I guess he doesn't want a 
balloon. I kind nf like things colored.*’ 

Clifforii: "I'hat boy trying to pop his balloon, He wants to 
make a kite out of it, but he can't when he’s popping it. That 
would be a kite.” {Potu/in^ fo ffirPs /ffilloori.) “What the girl 
wants is a kite. She wants to make a kite out of it. He may 
step on »t, but it won’t burl me,” 

Cra'tg: “Dat the ballnon 1 Dat boy popping hia balloon. Dat 
girl don't want to pop her balloon!’' 

Morilyn: “Balloons! Look what he's duingl The girl's not 
naughty. He’s naughty. He's got !)aby’s shoes! "I'hat’a pur¬ 
ple/’ {Poltifin/j fo girps dress^) “Purple socks. What’s that?” 
{Color^ pointiiiff to red ballooTi.) 

Bobbie: “r>ey little hoy, trying to pop his balloon, and the 
little girl isn't popping hers. She's just holding hers. He’s 
po[)ping it. He doesn’t want it/' 

7 . Picture 12: Ch'iidreu with 

'ITvo-YEAit-oi-ns 

Juityr “'riiat's a pichne of that boy and that glil nnd that 
doggie ami tlint line.” 

Dniis: “liirl and a boy and a doggie." 

Kill A.' “Unggiu—Uigh-doggle 1“ 

Shifiobi/: "Boy, puppy, giil.” 

John: “Ids a girl. What on Fare? Funny 1" 
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TiIRKE'YCAH.-OI.PS 

Caroiyir: "A dotf riinniiipf nnci n liltlc boy and little ^rirl 
runnifipf. A liUlc <1 or nnd boy ami K<rl riTiining,” 

Ifiii: “Ob, the ling '9 jumping over ihc fence, amS the gjrPs 
running away from ihe ilog."" 

Anf/r U: “Ob, (ley’s all running awny! Aren’t tlcy funny? 
Dey’s fimiiyl Dey's all funny 1“ 

P0UR-VKAR-(>U)S 

Mike: 'They’re running along because they (hjii’t want the 
(Jog. He's crying n little. He’s foiuid his dog, so I should 
think lie would be happy.” 

Anne U: ‘'7‘heyVe both running places. 7'hc lillle boy is sad, 
ant! the little girl 5s happy.” 

Sandra: "Crying, sec” {poiiiiiuo to tears) "because that little 
girl did something. And the little girl is happy.” 

Joiiaihan: "A girl nud a had man trying to hurt the girl 
and n doggie, seel He’s going to do something to the bad man.” 
Dianne: "Little doggie on (he line might bite the boy.” 

S. Pifiare 13: ''Father Tossin/; Baby'' 

’r\VO-YI;AR-OI,IlS 

James: "One a lioy.” {Pohtiina to otder chiid.) "7'wo a boy." 

{Poindna fo haly,) 

JmUlh: '"Plint liltlc girl” {pointing to hnhy) "niid n little 
girl. Little blue p.inis on her and lillle red pants on her. Her 
hi’indt Her bond {Potniing.,} 

'Marilyn: "Dnt man. Hnby way up In airl" 

Margaret: "Girl >v:iy up high. Ye ah-um-hum,” 

DeltgJ/1: "He’s a baby. My babyl Mine like dat. My baby 
way down derc—girl." {Pointing to older elntd.) 

ThRHE-YEAR-OLDS 

Gail: "TossingI The father has the baby like this” {inri- 
tatrs) "and he’s holding on to the skirt. We won't look at that 
any more." 

Peter: "Taking a sunb.ith, this Imy! What’s that Daddy 
doing? 7'hiowing lliat b.iby dtjwn on the ground I” 

Anne: "Two little girls and n Daddy. Look what he's doing 
to the baby. M 3 ^ daddy does that to me soiiielimes.” 

Donaid: *'Oh, he’s carrying him, the little babyl 'Plierc’s sun¬ 
shine on dat one, isn’t there?” 

Karen: "A man putting tiny boy up in nir. A girlie by him. 
Wxitchiiig boy way up in air. A tree as by him.” (Pointing 
to ilonr line.) 
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Four-year-olds 

Mike: "A papa lifting up tlie baby, and the little girl doesn't 
want him to. She’s afraid he'll drop the baby," 

Ciijjoni: “This baby" to older child) “wants to get 

up here too,” 

Midoticr “Fniher's taking tbc baby. This little gii 1, she's 
baying, 'Fatherf She wants to go for a walk." 

Strphonir: “The father is holding the baby up and that one 
wants to catch the baby.” 

Bert: ‘^Oh, rnan I A little girl and a Daddy, pick up the baby. 
Hey, what's the girl doing to her Daddy? Trying to take the 
Daddy’s numeyl” 

9 . Picture 14: ''Daydreawiug** 

Two-year-olds 

Richurd: “Look, a boy on n dump. Look, a big girl and a 
dolliel Redl" 

Marffftrei: “Girl, girl, dollie—yeah, morel'' 

Marilyn: “Little hoy—a yndy.” 

John: “Il*s a boy 1 That little baby got shoes.” {Poinihig 
to doll-) 

K'uishi: “J-lirn, dat,'^ (Pointing to doll.) “Him on dat.” 
Threk-year-olds 

David: “I'liere's a little boy silting on a rock, and a little 
girl, playing with a doll.” 

Donald: “Oh, having n good time out in the sunshine, aren’t 

they?” 

Keir: “JumpingI” 

Cnlr: “lie's .sitting on .somciJiinf^, isn't he? He’s sitting on 
some wood. She’s walking with n little girl. This is a doll,” 
Karen: “A boy sitting on a stump. A tree there. A house 
around there. A little dollie. A boy and a gallic playing with 
a little dollie.” 

Four-YEAR- ot. ns 

John: “A hoy thInking and here's a little girl with a doll 
in her hand and here’s a green hill." 

Phil: “Silting on n Irce. He's piitliiig his hand on his face, 
because he's afraid lie's going to fall down.” 

Clifford: “That's a liille boy sitting down on a stone. She's 
holding her doHie. She got lost. They got lost. The boy will 
get a gun and slioot bolh linndft off, A hoy In school had a 
gun and shot these off.” (Pointing to fingers.) “The cops 
could etnne. Annilicr man shot a gun and shot his hands.” 
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Hoxfutitr: “A link* l'l^y ihiukiii|T. A iri.'L‘ (’hopped down. A 
little ^'Irl willi A dollie. Slie lui^ n prelly jililion. A ilowcil 
Mnina dididt phint (hem. Uod did it. 'riiey’j’e veiy pictly.'' 

7'onutiit\' “Wluir'^ thnt sad fiii’e? A tiee slump! t do[ri 
like that diirnl), duriih picture—ii .snd piciure.” 

10, Pit /in t' !S: "Hirj lUfV timi Jj/ilc (!irl’' 

Nnucy; “Girl and lujy." 

Juily: ‘"'J'hai's u lail)'; that's :i lady ton, and tliiU's a hlnrk 
line." 

Penis: “A di’ess,” (Puhtilruj to tjirl,) *'I*au(s,'* {PvintiUi} 
/o hoy,) 

Johu: “IJoy iind lhai’s a knri." 

Gtiry: “A boy tnul tllil’’ 

'rilRf;iv-VlLi\IL-Oll)S 

Knr: "ne's jiimpini;. Oil, lie's iiain^luy, l^nniuone take his 
hnpds away!” 

6\if7.' “They’re pliiyiiit". 'rhey’ie iitil doinw anyth 

/IUrn: ''ITs ii boy and a (^irl dolut^ that.’' 

liiil: “'I'hu ^rirl\ siandirm and the boyk walk in u;,” ^ 

Ai'ctref/: “A liick Kallie uiul liny pkyint!; m^;edilev. 'I'bc hoy 
is hiKKei'n (be |;allie. 'I'liey'ie playing wiili inilliiiif^. A tree 
lyini^ there.” (Poiniin^ to has,' jltir.) 

rouR-ritAH-ot.Ds 

UilUr: lliaL's a jiretiy ]iieliire! Uny tell inrc ^iil, 'Vou’d 

better |ro acniss die street.' She ii;(it run nvei loo.’' 

hyiirttr: “He says, TV hat h.ind do yon want?' Sbe’s iilnyint;.” 

CU/forti: ^‘Oh, dial's a little boy and a little ^^iil. 'The Imv’s 
goinp to pkk her up and take licr in her mother.” 

John: “That's a boy aiul hek tj'yiii|r [(, n^iht the Hdle 

Marilyn: “They'ie ,speaki[itr to eaidi other, I thiiik lliev’ie 
RoiiiK to a hii'tlulay paity.” 



II[. ANALYSIS OF DATA 
A. Cati;c;oiui‘S or Pi'Uciii’TUAL Ri-sponsu 

In tlic fore^roiniJ^ cxanipit-’f' three major types of response can be 
observed: {ft) A simple nainiii|^ or other ideiuificatioii of objects. 
This may l>e iep:ar(l(Ml as response in terms of static form or enunv 
crution ft ^(tdy ). (If) I he descilption of the picture 

situation in terms of overt activity ("'This Hiile r/irl h eai)n<j her 
hredkiiui'*)‘ (r) Inference as to psycholotrical states or inner ac¬ 

tivity ("// lilile hoy il(frsn*t uwtt to eat ami his rnat/ins going to 
get hi/n to'’). 

When we slmly these catci^orics of rcspoivc, with reference to 
a(^c level, it is apparent, from the examples ftiven, that the two- 
year-olds respoiul predominantly in terms of static form. Descrip¬ 
tion in terms of ovcu activity L move common after three years, 
and the su^^i^estlon of inner activity, larely shown at two years, is 
faiily CO 111 man at four years. 'Fo sonic extent tliese differences must 
be imputed lo dillerences in l;m;j:iiaue ability, hut tlic protocols (^ivc 
fairly diircl ^'vitlcnct*, which will he considered in a later section, 
of a|!;c iliffcrmces in the content of what is observed and in the orien¬ 
tation of interest, 'Tahle d i^ives the percciUa(};cs for each picture, 
by catep^ory and by w^v j:nnip. 'I'hc various pictures yield si mil at 
results on the whole: descriptions in terms of static form ran^'e from 
5S pcM* emit tf) 8H per cent in the two-year [fi'otip; and from 7 to 46 
per cent in the Inur-year ^^ronp; interpretations in terms of inner 
activity raiii^e from 0 to 21 per cent in the tbrec-ycar ^roup; and 
from II to 41 [K'r cent In tlie four-year ^froiip. Tabic 4 presents 
the urimp means. 

Two a^^e-trends are iherefoie clearly discernible in the analysis 
of the records of icspoiise, an incicase with a[,^c of the tendency lo 
interpret picture content in terms of activity lathci than in terms 
of enumciatioii or sta(ic form, and an increase also in the tendency 
to interpiet pictures In ttniiis of inner rather than of outer activity. 

It is prohahle that the :\\ze dillercnccs between the three- and foui- 
year ^roufis aie somvuhat ieduced by tlie fact tliat the four-year-olds 
contain a hii^wi proiKjrtlon of children from the emergency nursery 
schools and liave a somewinil lower mean IQ than the tlirec-ycai-olds. 

Within each pmup a ielation also exists between IQ and scores 
derived from tlie pmcenlat^e of pictures in which an individual cni- 
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Mean PERCENTAohS 

OF REai'ONSEa, 

Pictures 

6-15 


2 years 

3 years 

4 years 

Static form 

73 

38 

23 

Outer artivity 

26 

50 

51 

Timer activity 

1 

12 

25 


ploys n description or interpretation of activity, Product-moment 
correlations arc .51 for the two-year-old group; ,68 for the tliree-ycar 
group; .50 for the fourwear group. It may be noted that the three 
age groups give higher product-moment correlations when the per¬ 
centage of interpretation in terms of activity is compared with IQ 
than when it is compared with CA. In the latter case, the correla¬ 
tions for the three age groups are, respectively, —.13, .53» and .40. 

13. MisinthrpriiTation of Details 

Another striking age-trend in children’s reactions to pictures is 
from perception of concrete, often unrelated details of a situation, 
to a recognition of these concrete details as parts of some larger whole. 
This is illustrated in the following examples selected from picture 
descriptions at different age levels. Misinterpretations due to over- 
literal, concrete observations arc italicized. 

Two-y i: AR -0 r. 1 ) R usroN ses 
Picture 3: 

*‘Dat a iuttftfl.*' {Poiutiii{/ to opeu space in bureau of stunlier 
room.) 

Jimmie. Picture 3: 

"These arc bnttou-holes” [Poiiitiug to open spaces under 
Daddy doiTs bent arm.) 

Michael. Picture JO: 

"Dat iTiommic's asleep In bed. Look at the dress teared.'* 
{Pointing to curtains.) 

Hie/lard. Picture 12: 

i]of?Kh‘, man, kIiL Doggie jumping the rope." 
{Pointing to floor line.) “I jump." 

'r 11 (O' Ji - Y li A R-01,1) R r Sl*Oy SES 

/iii/. Pjfinrt’ 3: 

Plnyiiig with bull, "It I amis on the baby's nose- Peek-a- 
boo! Site lliiew il in the <icnicr." {Pointing to blue floor.) 
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{OiiSfrvinf/ small ohjfcis In a blue ilcconiti‘ifc fivall border.) 

"Ilj, Li limit ^iiilniK litre I D(» tliicl(ens have lo he in ihc 

Kami, Pichn c 

‘"riierc linby's bed aiul lliere n rhickeii—iheie (lie u'tUrr.** 
(Poinfhiff lo blue floor.) 

(^ario. Pirtnrr .1: 

. . . “What can ihc hoy do? lie has only nur fool.'* (/*oni/r »<7 
(Q profile fi/fure.) 

Gail, PI (I II re 7: 

“I don't knovy. I lUink ahoiu v>asic and hei mother, 

I llu'nk they're Mining for a walk in the r«rw^ Sec ihc dropsP 
{PoiniifKj io veil.) 

p0UR‘Yl*AR-m T> HrSl»ONSl'S 
Bobby. Pit hi re 

"A nioilier niul a ilnddy, niul a liulc hahy and n little Rirl 
nod n litdc hoy and a pond,** {Pohuhuj to hhtc floor.) “A 
slarfisli and a rooster."' 

Jo nil lb 071. Picture 11: 

"A girl and she's hy n liall and a hoy. He's stepping on a 
hif/ apple <ioith a great big stem on/* 

Midoric. Picture 12: 

dog gill Amnhtr giril Thai giii.“ }o 

hoy.) “GiU all diViy/' (Poiniing to tears.) 

^farilyII, Picture 13: 

“The hahy and the Dadd^' and the hoy noing diKiun the hill/* 
{Pointing to floor line.) “JJotli ways they are. Look at the 
habyl Isn’t she hig?" 

From examples of the preceding type it is a])p!trcnt tliat cliildrcn 
iji all three age groups frct|iienth' niisintcrpict picture content 
through interest in detnil, which has not been accurately related to 
a whole of which it is a part. 

In contrast to the general tendency toward concrete ratiler than 
S 3 nnbolic iiUerprctntion of pictiiies ilinnigliout the prcsclinol period 
of development, some foili-year-olds give evidence of the capacity 
to interpret an objective aspect of a picuirc» sncli as posture in 
Picture 6, in terms syjiilxdrc of thought or feeling. Wlicreas there 
are only two references Lo general posture among the 20 Lwowcar' 
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old responses to Picture 6, ‘'Jinnfiiiu/' and "Lennin^ don)ii‘’ and 
many references to posture in tire tliree-ycar-nlcl group, as "Lookiitg" 
"Piittiiiff fiiif/er in riiDiilIi" "IFfilltiitff along/' "Dancing," "Going 
ihiion the stcfin/’ "Going to school," "Playing," "Hopping," there 
are five four-ycnr-olil cliildreii, tlirce bclonginK to the highest quar- 
tile for intelligence level ns incnsured by the Stanford-ninet Scale, 
who interpret the posture of the child in this silhouette as a sym¬ 
bol of thinking or feeling. lAirlhcrmorc, no two-year-old has 
understood the synibolisin cxpvcsBcd in Picture 7, coercion. One 
tlirec-ycar-old interprets the objective details of posture in this pic¬ 
ture syinliolically as follows: 

Carlo: 

“She’s a hat on. Wlial can the hoy do? Where's the mama 
Rolng to take the hoy? Have they heen nnughty? I think (hey 
have hecn n a uglily. Slic has a Ual oRy What he got on?’' 

Four (if f()iir-yeai‘-ol(ls interpret the figures symbolically as ex¬ 
pressing coercion of the child by the inotlicr, 

Marffarrf: 

“iVIoilici and a little giil. 1 guess they're going home. I 
piicss they're going home herniisc she is naughty." 

“It's ahout a mother taking her down (o have her hair cut." 

milif: 

“Looks like a woman and a little girl. 'J'aking her to the 
lioflpital. I was horn in the hospital in Oaklaiul.” 

C/iffoni: 

“'riKit hoy doesn't w'ant to walk. That’s a lady. She’s go¬ 
ing to spank the boy. He’s a liad boy. He a.sks for something 
anil he doesn’t get nothing.” 

In Pictuie9, Child RrfasiHf/ to Eat, no two-ycar-old interprets the 
cliilirs hoililv nttitiiile ns symludic of refusal to cat. Two three- 
year-olds CN plain the bodily post me as follows: 

Cali': 

''Shall lii‘ r;it this in sli.lH he t‘ii( this?” 

“A litlle boy. Ib ’i gnlng to cat. rhiil's loo hot for him.” 
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Eight foiir-ycai-'old cliildrcii interpret the cliiU'^ boJily attitude 
sycitbalically as resistance to eating. 

MUie" 

*'A little bfiy (lociin't want in eatj aiul liLs mama's goiii/r to 
yjet hijTi to.” 

/Ififte: 

"‘He's eating liis dinner, isn’t he? He’s just getting ready to.” 

John: 

“A girl is trying to sit him down liecansc lie •\voiVt cat nicely, 

The little bDy won't cat.” 

}If}eri: 

“The baby is eating her food. Another onei She’s think¬ 
ing of enting her food.” 

Stiphauie: 

“She’s supposed to he making him eat.” 

liobbie: 

“] sec a little girl. Mama make.s the little girl eat her 
dinner, but .she doesn’t." 

Clifford; 

“That boy^s going to eat up Ms soup. Kc'.s a bad boy. He 
won’t eat his soup, lie just .sits there. lie couM eat the steak.” 

Miiforie: 

“Enting liindii this little girl^ and sUe don't want to. She 
got curly hair.” 

Tlic responses to Picture J2, Tiuo ChUdfen zvith /)oi//[llustriite 
ngc differences m rcactioji.s to a picture of dLStress. Two of the 20 
two'ycai'old children comment on the boys tears: 

James: 

“What dat boy doing? Crying. What's he got on do.se legs? 

What dat dog doing? What dat boy doing to dat dog?’' 

John: 

“It’& a girl. What oti face? Funnyl” 

Four of the 28 threc'yc.'ir-olds comment on the boy*s tears. 

Daztiil: 

“A little boy and :i little girl playing svith a dog and the 
little boy ia crying.’' 
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Michael: 

^'Crying/’ (Poiniijig to boy,) “Here a doggie and a girl, 
dnt’a all." 

Anita: 

<'Little hoy cry. What for? What for he cry?" 

Peter: 

“A cow and a Rirl and a l)oy. I think they’re running, don't 
you? I think he's crying because he wants to go home." 

Eleven of the 29 foiir-ycar-olJs comment on tlie boys tears, 

Mike: 

"'rhcy’rc running along liccausc they don't want the dog. 
He’s crying a little, lie's found his dog, 30 I should think 
he would he happy." 

Anne: 

"They’re both nmniog places. The little boy U 4 ad, and 
the little girl is happy!" 

Sandra: 

"Crying, see" {pointing to tears) "because that little girl 
dill something. And the little girl is happy," 

StcphnnicK 

"Oil, she’s running. She socked him, and he's going to sock 
her hnck, and the dog cornea along.” 

RoTcanne: 

"About a Uule hoy crying, aad a Uule dog running. That’s 
why he cries. A girl has a green coat and a ribbon to match 
her coat, mul socks to match her ribbon and dress. I gat a 
tur(|uoLsc coat for Kaster. You mustn't wear it on rainy days. 
It will spoil it." 

Lyncite: 

"The morning I Him crying. Dat dog walking. Putting on 
dem coat." (Pointiwi; to girl.) 

Rolf hie: 

"They're running somewhere and the little dog’s running 
after, 'rhe little boy’s crying because the little girl’s running 
faster—iniiTiing do^vll the street." 

Marilyn: 

"Dog and a hny nnti that girl. He’s crying bct:ausc that dog. 
I could run fast. Wheie tliey goitig? W^hat’s that dog for? 



352 


CJUNMTIC rSYCIIOLOdV MONO(!RAl>IIS 


Maybe be (lnes^n’t know where (lie hall is. Arc ilicy RoiiiR 
up llio hj‘11? When iiS upfiule down, iliey'ix* Roin^; up iJic hill.*' 

IVithp: 

“Now dwy're Tlw dtij^ is luiiniii^; uUer (licsc. This 

18 ciyiiiR." 

difforii: 

“'rhe J^irl runs as fasl ;is she could. 'rUc boy cries. I'bc 
boy fries liernusc of ibc ibi^. lie’s afniid. I'rn nor afraid 
of tloRs. I have a little ddR. He’s whilu arid black.*' 

T r</^/y.' 

“That ^irl lu't that lirtic boy and he cried, and lliat do^ came 
iiuiiiiuri 'rbal boy can't run fast and the ftirl can. That 

buy lins n fat head-*' 

The condiisioii tn be draivii from the jiIkjvc ilUistrations, which 
arc fairly typical of the responses to all the pie Lures, seems an obvi- 
iMtft one; namely, that yinm^ children's interpretations of pictmes 
tend to he very objective and concrete. Capacity to iritcMpret objec¬ 
tive details ntit only as part of a lar^jer whole, but as symbols of 
subjective experience under appropriate circumstances, re)>reseiits a 
maturity of response wliich is reached infirtineruly by tlic tw'o-year- 
old children act inti subjects of this expcruneiit, somewhat more 

freipiently by the three-year-old children, and consiilerjihly more fre¬ 
quently by tile foiii -ycar-olds. 

C. Part-Whole Hauanci-: in Pi-kceition 

A third and cl early-demonstrable ajrc-tendency, observable in a 
study of the data of this experiment, is a sequence of devclopincnt 
witli reference to part-whole balance in jit*rcc[nion. Tliu stages of 
(Icvtlopment iti perception with reference to part-whole balufice ap¬ 
pear to be the following, startinir with the least mature type of 
perceptual response ^iven in the records under consideration: (r/) A 
part or detail interpreted as a whole. In the most immature ex¬ 
amples of perception, the detail reported as a udiolc is frei|ueiitiy an 
iiisiKHt/icant or irrelevant detail. (//) An unamilyml hut relatively 
com|dcte whole, (r) An incomplete whole, analy7A*il incomi’ilctcly. 
[J) A whole in which some detail is discriminaleil. (e) A whole 
rich in its (Ictails. 

The responses of all three ajrc-t^voups to three of the luelurcs 
callini^t VC lb id interpretation are suminiui'/ed below, d'he pic- 
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tiircs selected ior this purpose sire Picture 6, The Sulky Child, se¬ 
lected because it is the more diflicult of two pictures coiitiiining a 
sin[{le, central fif^ure; Picliiie 8, Mother Carinff for Baby in Gribj 
with Older Child Loukhnj On; and Picture 13, F^//icr Tomng 
Baby, lolth Older Child LookUuf Oh: selected because they arc the 
only pictures in the series fi'cm 6 to 15, contaiaiitg three central 
figures. 

Good approximation in report to tlic stimulus presented may 
be used as the criterion of mature perception. For this reason, mean¬ 
ingful material has a K^’cat advantage over the standard inkblot 
materials in the study of part-whole balance in perception. 

Responses to Picture 6 arc summarized in Table 5. One of the 

'PAllLK 5 

RfSVONSI-S to PlCTURP. 6 

2 yiinrs 3 years 4 years 

(;V=I5) (iV=26) (iV = 2a) 

% % % 

Dclall iiucrprLtfd as whnlc 
UII an Illy zed com pie le wlioh? 

\Vbul\i uualilieit l>y i>m: dtuU 
Whole r|iiall(li*d l»y (wo or 
niorc iL'ialls 

difficulties of reponing projective data in quantitative terms becomes 
apparent in a sinniniiry of litis lype. AltlHiuuh the major catcKorks 
of analysis sliiiul out clearly, there arc iiualitativc JiftcTcnccs which 
cannot he taken account of in tlit above type of scoriiig, For ex¬ 
ample, uiulcr tlie major catcfrories of analysis, no differentiation 
seems possible in (loaiililalivc terms of the type of whole or of the 
type of detail occurring in the individual record. Records of the 
two-year-old chihlreii list as the onanalyzed complete whole such 
diverse intcrpretjitum.s as "t»irl,’’ "teacher, ’ man, lady. A two- 
year-old inlerprctation of the picture as "tongue" represents a less 
comiivchcnsive detail fm carrying the meaning of the whole than 
the four-ycai-old iiilci prclalion, "/ lluiik llinl's a huat," pointing to 

arrangement (if door lines. ixn .■ 

Responses 1(1 lectures K anil l.l arc summarw-cd in Table 6. While 
Tahle f) reveals a consiMenl iaeicase with age in tlic amount of 
(pialifying detail reporled, we imisl again point out the difficulty of 
stating ipialitative diiieieiuTs in (piantitative terms. The follow- 
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ine response of a two-year-old child to Picture 13, "Oh hi the sky, in 
the sky/’ is (iiialitatiyely lirtter than the response of a three-year-dd 
child to the same picture, "Theii Is red trousers on,'’ though botli 
represent a veiy immature perception. 

Tlic three (loniinsuu af^e-trcncls already discussed, i.c., (n) the 
(levelopmcntal sequence of three major patterns oi interpretation 
static form, oulwanl activity, inner activity, (/^) the trend of de¬ 
velopment from literal to symholic interpretation, and (e) the five 
progressive developmental changes in part-whole balance in percep¬ 
tion, will he useful background against which to interpret the indi¬ 
vidual reports of ehiklren in different age groups. 


D. Fiction Play 


I. The Sex of Preferred Play Objects 

Several of the pictures (notably Nos. 1 and 5) were devised so 
that each child could make a choice of one or more figures repre¬ 
sented: of children or adults, and of the same or opposite sex. 
In the response to Picture 1, as an example, many of the two-year- 
old children immediately became absorbed in the picture-situation, 
unable to maintain the psycliic distance necessary for fiction play. 
The iwo-ycar-old child’s tendency to project himself into the picture- 
situation, without formal distinction between picture set and external 
reality, gave many excellent illustrations of what Piaget (6, p, 377) 
lias aptly called the naive realism of little children. 

Four of the 20 two-year-olds, instead of selecting one of the 
movable figures for the birthday honors, responded as follows: 


"My!"' Dickie's!" 
‘•Yeah-niyl" 

-Me.’' 

‘■Mine," 


ilichtird. Picture P 
Marilyn. Picttirc 7; 
Denis. Picture 1: 
Jtthn. y*rV//OT 1: 


Eiglit of I lie two-year-old group made no choice, largely through 
inability to comprehend the fiction play involved. The altitude was 
one of willing acceptance of a situation not understood, as: 
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A / argtint. Pul u re 1: 


P'trlvrc i; 

‘*AU wighl—^!illvvi|T\tv." 

^liir^arcl AT, Piclure 1: 


“Hirthilay,’* 


III (^^cnenjl, acijiilcsccnce in the piJiy-sitnation ami inlei'csted nianipuhi- 
tion of the movable pnvts of the pietpve, j^ive the typical paltcvn of 
response for this Kroup. 

Of tlic cit^ht t\va-ycar-nI(Ls entering into the /iction-play, five made 
a cJioice, siit?[iestin[^ an easier exleiision of iiuorcst for, and a more 
S 3 ^mpathctic sclf-identi/icatioii with dolls of the same sex. In the 
tlirec-yeai-old ^ronp of 26 children, 73 per cent clinsc dolls of tlicfr 
own sex. In the four-year-oid erroup iiu'liidin;^ 29 chilflren, 76 per 
ccjit of the ^ 10 up selected a doll of their own sex. 

In tile case of Picture 5, tlic tpiesLioii, lilny-room shdl] 

we cnl[ ihhf’* broui^ht out the same ueneval type of response from 
the two-yeai-'old ^voup as was Ujlvcn to Picluve !, The Birl Inlay 
Table, 

Attain + of the two-pear-olds reacted as f<dlo\v->: 


“My.” 

“[ waiu it.’* 

“I wi[i have it.'' 
"Will bi: mine.” 


Rivhiirti. Pictufi' 5: 
Jimmie, Piclarr 5 ,' 
Mfirilyfi, p}cttir€ 5 ; 
Jo/nu Picttive 5 : 


Seventy per cent of the two-year-old ^ronp responded with instant 
manipulation of the toys, but failed t(^ inahe a choice amon^ the 
papcr-dolls of aii owner of the play-room aiul the toys. 

Of the 26 tlirec-ycai-olds who made a choice of the owner of 
tJie pla3'-room, 62 per cent selected a doll of the same sex. Five 
Rirls and two boys ttave joint ownership to all four dolls. One 
boy selected a Rirl and hoy as joint owners. ^Fwo Imi's projected 
thcuisclycs iiiLu the piclLirc-sitiiiition, as follows: 

Do fin hi, Piifure S: 

"My rooml I have riiy rnoiii ai homrl" 

UilJ. Picture 5 : 

”Mc. Souwliody tUc can eoiuc tu my UinUJay.” 
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Of the 29 foili-ycai-olels, 72 per cent chose a doll of the same 
sex for owner of the play-room. Others Rave the following responses; 


Do If a III. Pi flu re 5: 

*'All of tlicin.” 

Bfi/y. Picture S: 

""rhcHC llltic ami boys.” 

D a rlecu, Piclu re 5: 

“I would like to have a boy and a ^irl." 

Cruiff. Pi cl lire 5: 

“CraiR'.s! I'hese are my blocks, and this and this is! All 
these!" 


Pictiive 6, Coevcwii, the fii;ure of a ehild which can be 

interpreted either as a boy or as a girl. In the total group, the 

figure was described as a hoy by 77 per cent of the hoys and by 

only 16 per cent of the girls. With this picture, same-sex choices 
were less clear for girls than for hoys, since many of the girls 
referred to tlie child merely as '‘a ha by/' Combining the results for 
Pictures 7, 8, 9, 10, 13 (all containing possibly equivocal figures) a 
total of 270 interpretations in terms of sex were obtained; 67 per 

cent of these were in tcims of own sex, 33 per cent in terins of 

opposite sex. No definite age trend could he established, in the 
proportion of same-sex and opposite-sex choices. The results ob¬ 
tained arc in general consonant with the belief that in story construc¬ 
tion a factor of some importance is the identification of the story 
teller with some person in the story, 

2. AuhndJ vs. Hiintan hit ares t 

Picture 2, the living-room opening out-of-doors, was presented to 
the children with a little hoy and girl standing in the center of the 
living-room, and ;i dog between tlienb Tlirougli t)ie question, 
'IVhat is this picture about?’* and through the suggestion for re¬ 
arrangement of the movable parts, oppoituiiity Avas given for com¬ 
paring the strength of human interest with the strength of interest 
ill animals, ami for observing the characteristics of tlic h uni an interest 
in each age group. 

Two points of contrast stand out clearly in the reactions of children 
to this picture*, the increase in human or social interest with age, 
and the increase Avitli age in the amount of icconstruction of the 
picture, accompanied by fiction play, 'Pahle 7 siiinmarr/cs the two 
points of greatest contrast. 
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table 7 


Age Chances in PicrrioN Tlay (Picture 2) 


Limitation of tlcscrinlion 

A It cm|) ted 

reconstructions 


to comments 

on dog 

with 

ficiion play 



Per cent 



Per cent 

Age 

N 

of group 

Age 

N 

of group 

2 years 

20 

40 

2 years 

20 

20 

3 years 

2fl 

25 

3 years 

28 

64 

4 years 

29 

3 

4 yenrs 

29 

93 


The following arc characteristic descriptions of Picture 2, se- 
lected from the reports of the two-year-old group: 


Jilii ujjV: 

“Dat a dog. He ^valks. He says, 'Bo>v-wo\v, wiif-wuf.’ 

No eye dcre,’^ (Pusiz/cf/ by doff's pi'ofdc,) 

Judy: 

‘'He’s a cow.” (Lij/ififf vp ihc dog.) "If cows are too close, 
iliey look like doggies.” 

A/nrj7>’Ji.‘ 

“The doggie— 

—I want that doggie, He's broken.” 

Typical reports of tliree-ycar-old cliildrcn coiniiient on tlie boy and 
girl, as wcIJ as on the dog. 

'R.ohcrio: 

“Boy against the chair and ihc doggie's here and so is the 
sister." 

Kier: 

“About boys and girls, That's a Vioy and lhai*& a girl and 
that’s a dog." 

Karen: 

“There a tree and there a tree and there a tloor. There 
a boy and a girl and a dog." 

Gale: 

“She goes to the dag and he's here.” {PainiuMj /o dog,) 

“It’s .1 police dogj and he goes for aiiyiliing. This is his choir," 
{Poinllug to hhti: chair.) 

Typical descriptions from the four-ycRr-cld group are the following: 

M'ihr: 

“A little boy, looking at dog. Little girl is looking at ihe 
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dog, AH looking out llie window, Liyiiig to go out to play,” 

Marilyn: 

“Chnir, blue chair, dog, boy, girl.” {Points to picture on ^unll.) 
{Lookiuo at blur chair a//aifL) "I wish it was yellow 1 We 
have a yellow chair at home. I have a red coat.” 

Midorie: 

"A house; you open dooia. And this boy sits down with 
her. Doggie goes outside.” 

Darleen: 

“Thales a dog, a little girl and a little boy. Trees outside. 

Hey I Look at the boat.” {Pointing to moon /?; picture on 
t[va!l.) "Arc there any more little girls coming in? Have you 
any little girl?” 

A comparison of the descriptive comments, as well as the sum¬ 
mary of reports, indicates an age change in interest in human rela¬ 
tionships. 

Among the four-year-olds, 93 per cent are concerned with fiction 
play centering about the boy and girl, or including the boy and girl 
as well as the dog. 

The following examples suggest the type of response given by 
four-ycnr-old children to Picture 2: 

Bert: 

"Oh manl A dog and hoy and girl!” {While rearranging 
picture,) "A hoy is hiding behind the Cheaterfield from hia 
sister, A dog is sitting on the Chesterfield.” 

Dianne: 

"They would like the chair. There are two.” {Putting 
boy and girl together in blue chair.) "I could take the doggie 
home with me.” 

Clifford: 

[Commenting ^vhile rcai ranging the picture.) "GlrJ^a out¬ 
side and the dog is going to jump over the fence, He looks a 
bad boy. He's sitting down on the chair.” 

Craig: 

(Suiting the action to (he tioord,) "And right here is where 
the hoy sits!” 

The iTarraiigtMnenLs of ilu* pictures with movable parts were for 
the most part quite individualistic and in many instances gave rc- 
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vcnlin^^ iiisrp^hts into tlic inner experience of the indivichial child. 
Examples of such iiulividunlistic treatment oE the eKperimcntul ma¬ 
terials will he ^iveri in the disciission of indiviflual protocols. 

In contrast to the Individual treatment of the rcarrani^etiicnts 
of Picture 2, it was intcrcstin|( to observe that seven fnur-ixsir-old 
boj's placed tlic boy doll in the comfortable ami-cliair, and seven 
four-year-old pirU placed the f^lrl doll in the hij; chair. 

There were ci^lit instances in this group of children, as against 
the 14 cases listed above, where a boy, in his reorganisation of the 
picture, gave the chair to a girl, or a girl to a boy doll. Three 

chiUlren allowed a boy and glii to share the blue chair. In SO 

per cent of the rearrangements of this picture by four-year-old chil¬ 
dren, tlic dog was placed out-of-doors. 

3. /Ipv Differences in Fiction Piny 

Picture 3, the large bedroom opening into a smaller bed room, wlicn 
presented to the cliildreii, contained the f(j I lowing movable pieces: 
a large double bed in one corner of the room, a little girl standing 

near the head of the bed, a baby playing with a hall near the foot 

■of the bed, a liule hoy nearby, and across the room the mother and 
father dolls. Rearrangements of this picture made it possible for 
each child to create family constclliLtions or groups according to 
individual choice. Individual choice rather than group tendency 
seemed to prevail in the responses to this picture. Some of the 
inilividuai choices will be discussed in a later section of this report. 

Definitely preferred arrangements occur in 35 per cent of the 
reports of tlie two-year-old group, in 79 per cent of the reports of 
the three-year-old group, and in 93 per cent of the reports of the 
fouv-ycar-aUl group. The most frctpiently pretevred reannngcmcnts 
of the picture center about the following groupings, listed in order 
of frequency: 

Mother and Daddy in the l»ig heel. 

Daddy and boy in one bed, anti Mother and Kiri in the other. 

Girl, hoy, and hahy in one bed. 

Girl and boy in one bed. 

Picture 4, the playground scene, when presented first, had in 
its foreground two little hoys and one little girl playing bull to¬ 
gether. Another little girl was placed outside the group at the 
extreme edge of the playground. The picture-reorganization gave 
opportunity for creating play groups or social gioups according tt) 
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each cWiUW individuid preference. A|^c-dlffercnces in the amount of 
fiction plav stimulutcd by the picture were striking. Twenty-five 
per cent of the responses of the two- 5 'ear-old children were charnc- 
terized by fiction play, 61 per cent of the responses at three years 
and 97 per cent of the responses at four years. 

The relative constancy in lunoiint of fiction play characteristic of 
the three aj^e groups in response to the three pictures designed pri¬ 
marily for expressing creative control of human relationships, Pic¬ 
tures 2, 3, and 4, may be seen in Table 3. 

TABLE S 


pMRcuNrAon OF Responses Containing Fiction Puy 




2 years 
(No, = 20) 

3 years 
(No. = 2«) 

4 years 
(No. = 29) 

Picture 

2 (living room) 

20 

64 

93 

Pictu re 

3 (hcchoom) 

35 

79 

93 

Picture 

4 (playground) 

25 

61 

97 


4. Persofifi]-Social! hit eyes ts 

Tlic reorganisations of Picture 4 (Playground) gave opportunity 
for a creative manipulation of social relationships. Among the three- 
and four-year-olds, 45 rearrangements were obtained and were classi¬ 
fied as follows: {/i) Separate pla)^ groups for girls and for boys 
(29%); (b) a tentative expenmentation with mixed play groups 
ns, tlic hoys in the center of a group, and a girl on each side, or the 
girl In the center of a group, with a boy on each side (27%) ; (e) 
mixed play groups, each containing a boj^ and a girl (31%) ; {d) un¬ 
classified (14%). The preferred pattern is a social grouping which 
does not entirely separate the play of the girls from that 0 / the boys. 
Furtlicr insight into children's personal-social interests may be gained 
hy careful obscivation for each age group of the numher of times an 
absent person or situation is sufficiently interest-compelling to be 
projected into the interpretation of a picture. 

In tabulating such instances, responses have not been included if 
some cliarac tens tic ( 3 f the absent person or thing is actually present 
In tlie picture stimulus, as in the following examples: 

Uarbarti. Put a re 3: 

"'A teddy-bear, n blade one, not n giecn one. I Have a 
p.Tmhe.” 
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Kcir. Picttirr S: 

“lie's got a K'ddy-licar. Mine's a yellowy oOc, so big.” 

Duifij/ii. Picture 5: 

“My room I I have iiiy room at home.” 

TJie reports of the 20 two-yoar-old children contain 11 references 
to absent people or things. The following examples arc typical for 
this group: 

DcU^ht, Pi dure 4: 

”A ball» no momiiiic, n tree, two trees.” 

ihnu\t€. Pidure Wt 

“Dal’s !\ liulc gill, lint’s sleeping. Little girPa mama’s sick." 

Jo/iff. Picture 11: 

“Lillie Rirl, a ball niul there’s a balh a ribbon 1 Her mama 
gone tn store.” 

Of the 11 rcfcrcncc.s to absent people or tilings, six concern the 
mother. 'J'licrc arc two references to one each to Daddy/' 

'\lolUcr and 'Uiratsr 

The reports of tlic 28 tliree-year-old children contain 22 refer¬ 
ences to absent people or things. Four references concern the mother. 
There arc two references to Daddy " five to ^'baby/' two to con- 
temporariesv two to animals^ two to Llic picture of the birtluiay party^ 
and five to miscellaneous objects. 

Typical reports for the three-year-old group are tlic following: 
Gale. Piet ft re 5: 

“I’ll give the book to rny favorite boy. He’s downstairs. I 
play with liiiii.” {Cornmeat ou rearraugement of the picture,) 

Cnylo, Picture 10: 

“He’s lying down. I wonder if he mother’s dead. Dat moon,” 
Marilyu, Picture 15: 

“That's blue. She’s going tn a party. That’s white. That’s 
brown. Now another I I want to look nt the baby w.iy up 
there!” 

The reports of tlie 29 foui‘- 5 'car-f)l(l children contain 24 references 
U) absent people ov things, five of which are directed to the vuotber. 
There arc four references to the father, four to contemporaries, 
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tiu'ce to ''baby,'* two to landscapes, and one reference each to six 
different objects or situations. 

Cljaractci'istic references far t(ic four-i^car-old group are the 
following: 

Helen, riclure 4: 

'■'I'licy hav'f no liirlhday cake and no one to make 
Picture 9: 

‘'A boy and her mother eating dinner. Has she a Daddy? 

SIieN got a Daddy, and Iier Daddy got work.'' 

Jonnihen, Pic tit re 14: 

“Oh, a litde boy sitting on a bench and a little girl*s stand¬ 
ing o|) with a doU. This ia some grass and behind is the 
jijonntains ami behind it some bay,” 

A survey of exclusions from the Birifuiay Party, Picture 1, in 
answer to llic tjiiestion, "Who ivill cojue io the party,'' is enlighten¬ 
ing from the point of view of its contribution to our understanding 
of tl)e pcrsonal'socinl development of the individual child, and will 
be referred to in the discussion of individual protocols. 

In addition tn such major tendcticies in child behavior as identifi¬ 
cations and the more generalized social and social-sexual interests 
of early clilklhoocl, other perhaps less strongly motivating interests, 
such as specific wishes^ toy preferences, and color appreciation are all 
projected dearly into the children’s perceptual responses to indi¬ 
vidual pictures. 

Specific interests of nursery school children were brought out 
clearly in the I’csponscs of all three groups to the last question asked 
in connection with Picture 1, the Birthday Party, "What will {s)h€ 
find in this box?" (square box), "Whnt ^vdl (s)he find in this 
boxf" (long box). Among the tvvo-ycar-olds, about half made 
verbal suggestions of birthday gifts oi* birthday wishes, the principal 
gift mentioned being something to eat, as *‘candy,” “birthday cake,” 
“kcam,” “cookies,” “dinner.” About half confined themselves to an 
interested or excited manipulation of the two boxes with attempts 
to untie the ribbon. Among the tlircc-j^ear-olds, the majority men¬ 
tioned a gift, and this was less commonly something to eat tlian a 
toy such as a doll, play-house, book, fire engine, train, boat, etc. The 
four-ycar-oId group made prolific suggestions as to gifts; of 50 sug¬ 
gestions, six referred to things to cat, 16 to to.vs, and 25 to useful 
or practical things, sucli as a brush, a pair of garters, a pair of 
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TABLE 10 

Cor OR References 


No. of color 
references 

Per cent of 
group respond¬ 
ing specifically 
to color 

(No. = 20) 2 years 

13 

35 

(No. — ZB) 1 yeilrii 

18 

3G 

(No. 5=^ 29) '1 years 

26 

4S 


F. Projection 

Wliile the present report is not concerned directly with the 
ciisenssion of the sit^nificfince of the protocols as projective duta^ 
examples alrcad}' ^jiven will serve to indicate some of tiie possi¬ 
bilities in this field. Attention may be called to the reports obtained 
from Clifford> summanzed above, Clifiord's responses strongly 
suggest ii prcDccupatioji with “bad” behavior; the nature of this 
preoccupation> and its implications concerning relationships with 
parents or other persons in his environment, can of course he ascer¬ 
tained only through other clinical data. A rather obvious example 
of a simple type of projective tendency is found in the following 
protocol from Michael: 

Michael, 2 yearn, 9 monihs, wlio had cried at the prospect 
of coming indoors, hut w.is now enjoying the piclures. 

Picture 9: (Child Refusing to Eat) 

"Here's amiiitlcr hoy got ail fru crying, Daf’ss anudder 
moTnmie. He won't go for a walk with his inommie washing 
dishes. Atq the diiihe.-i all done?" 

G- Sumi^iary 

The analysis of the data from the point of view of age-trends 
indicates: 

1. Developmental changes in the perceptual reactions of chil¬ 
dren to pictures. 

0 . An increase with age of the tendency to interpret picture 
content in terms of activity, rather than in terms of static forni^ 
and in terms of inner as well as outer activity. 

h. A stQuencc of development from literal, concrete interpre¬ 
tation of details to more subjective interpretation. 
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t. A scciucncc of development in part-wliule bidiince, charac¬ 
terized by the following stages: 

(1) . Interpretation of a part as the whole. 

(2) . Uiianalyzed whole, 

(.3). Incomplete whole incompletely analyzed. 

(4) . Complete whole incompletely analyzed. 

(5) . Complete whole completely analyzed. 

2, Developmental changes in motivation and interest. 

a. Progressive ciiangcs in the identification process. 

Z>, Broadening of social interests, 

c. Progressive structuring of intercsts» as represented in wishes, 
toy preferences, and color responses. 

Against this haclcgroiEricI of typical behavior patterns, individual 
perceptual reactions can he more readily understood. 




IV. INDIVIDUAL PROTOCOLS 

It is the purpose of this section of the report to illustrate, through 
a selection of irKlividual records, the nature of the data obtained in 
particular cases and to discuss the contribution of the data to an 
understanding of the inner world of the Individual child. 

The (allowing record is that of Bertha, a little girl of 3 years 
and 6 months, IQ 92. Three experimental periods instead of tlie 
usual two were necessary for obtaining the data. 

1. BirMfiy Table 

Examiner: Let's pretend it's someone's birthday; whose 
birthday is it? 

**This oneT (Selects girl doll with pinlc dress, after first 
picking up a girl doJl in one hand, and a hay do]) In the 
other.) 

Examiner: Who will come to the party? 

(Picks up the lady, then the man.) "Is (bis a maaf (Point¬ 
ing to doll representing n father.) 

Wliat will (a)he find in this box? (square box), 

"A candle!** 

What will (s)lie find in ihia box? (long box). 

"A candle!T* excitedly. 

2. Jdvhiff-Rooint Opening Out-of-Doors 

1, What is this picture about? "I njjant the birthday party!" 

(Picks up the dog. Looks at picture very closely.) ^Are your 
leeift coming npf" 

2. Can you make another picture? Becomes intereared 
in sheen of the cellophane covering, and looks for own image, 
sticking out tongue. 

3. Bedroomj Opening fnto Smaller Room 

1. What is this picture About? "WhaVs this!' pointing to 
baby. *^lFhat*s this/^ (Picking up ball.) "Can / cut iff 
Can ! throw it?"^ after being told it is a ball. 

2 . Can you make another picture? "Have you a fail? h 
this Afomviie?", touching experimenter's sleeve several times. 

4. Playground 

1. Wiiat is this picture abodt? 

"fVhere^s the birth day 9" 

2. Can you make another picture? 

"A swing/* Sweeps all the movable pieces oJT the back¬ 
ground, with comment, "Satnebody took my wagon I" 
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5. Phyraomt nuUh Toys 

VVJinse [iluyronin shall we cnil this? (No response.) 

VVhai tlocs (ii)he want from the shelves? 

INcks up nil ilic toys, l>cKiniii'*K willi blocks, Nvith (jiics- 
tinii, ddlV" 

Can you iitakc nnollicr picture ^Y^^h ihiH d»il(l and these 
playthinjJts? 

Leans close down over piclurc, apparently enjoying the 
reflection. 

Sticks out longue against rcllophane, 'rums picture on liack 
side, with comment, '*Cnn*t sec." 

Pirltires in SUhouvtic ami in ('olor 

What is ihij* picture about? Wliat does it make you Ihluk 
(»f? Lei's tell a story about the pic hi re. 

6. Suiky Child 

"L.i(ly!'^ 

7. Mother Cocrcinfj Child 

“Dal's a lady. Dot's n little l>oy!" 

S. Mother Caring for Uahy in Crib 

“Jlcd a ml is (here a maitress? Do they have rnallrcsscs under 
beils? And do (hey have (ails?" 

9. Child Refusing to Hat 

Looks closely. "What is dai? 'Fhose are boys niul a girl." 

10. Child Steeping 

"She’s sleeping llierc in bed. '^Fhads just like my bed. Do 
you have a mil?" 

n. 11 all 00 u Play 

"He has socks just like mine and black sandals." 

12 . 7V'o Children aoith Dog 

"What is dis?" Looks long and f|uictly. "\^^hsit is dat?" 
Want to go nutf That isn’t miflin." 

13. father Tossing Jiahy 

"'rhat IS red iroosers on." 

14. Daydreaming 

“That is a neal," poiming to green. "A girl," pointing to 
doll. "A lady there,’' pointing (o girl. 

15. Rig hoy and litfle girl 

Looks closely. "'Lhat is n girl and si hoy." 
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A cump^irison of tins c))jJil ’5 perceptual rcsoonscs with those of 
Other children of nursery school a^c, indicates that she at a 
tcbuve}y hw kve) of .7ppcrcef7t;vc autmiy. A striting charac¬ 
teristic of the responses to both silhouettes and the colDred series 
with simple cindtional appeal, is the static quality of interpretation. 
Activity is suggested in t)ie description of only one of the 10 pictures, 
Picture 10: ''S/ie's slvvpiutj there iu bed/' 

Jf teiJJ n/no/jg the three-year-old children studied^ 

37 per cent of the responses to Pictures 6-15 involved static form, 
Arnoiig two-ycfir-(jl(|.s I he corrcffponding percentage was 73, In 
BertiuPs casc^ 90 per cent of the responses arc in terms of static form. 
Adoreovei'i the interpretadous arc invariably literal and concrete. 
"Jliere is not n single insfance in which the overt, outward fact is 
given an inward or symbolic meaning, 

A study of t]?e perceptual responses from the point of view of part- 
wimie balance indicaLcs that in seven pictures, the two lowest stages 
of perceptual grasp are represented. Perceptual reactions to Picture 
8 and to Picture (3 arc orguiuVxMl about a detail which is substituted 
for the whole, as: 

Picture 8: 

"Bed nml is there a mattress? Do ihcy have miitrcs^cs un- 
tier hctl.s? Auil (lf> they hnve lajls?” 

Picture 33: 

■'That is red trousers on.” 

The response to Picture 12 shouts no organization at all; 

''Wliat i,s flis? What is dat? Want to go out! That isn’t 
niidin.’* 

Responses to Pictures 6, 7, 9, and 15 represent the unanalyzec) whole 
type of perception, with an error in the whole reported for Picture 9. 

Pictures 11 and 14-, each caiitaining onlj'' two central hgurcs, are 
perceived as incomplete wholes, incompletely analj^zed* 

Picture 10, containing a single central figure, is perceived as a 
wliolc, bui is incompletely nna])'z:e(l. The three major details, flying 
curtains, moon or sun shining in the window, and the picture on 
the wall arc al) omitted from the description. 

These three characteristics of the perceptual reactions to Pictures 
6-15, the dominance of static form interpretation, tljc literal concrete 
empliasi.s, and the incompleteness and inaccuracy of perceptual paN 
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tents, suggest an inner expciicnce wiiicli is conspicuously unci’eative, 
uiulevclopccl, nml iinstiuctiircd. 

The arnoiifU of fiction play, and the evidence of social interest arc 
also closer to the two-year than the three- 3 ^car level. In the response 
to Picture 4, the sudden com me Jit, ”Somiihndy look my luagon/^ fal¬ 
lowed by a sweeping movement wliicli pushed all the movable figures 
from the [Mctuic, gave an excellent example of tlie cliikPs aggressive 
reaction Uj frustration. 

In Mertha’s record certain additional typical characteristics stand 
out sliarply; tlie turning of the cbiUrs attention to the cellophane and 
the self-image reflected there; the persistence, over a time Interval 
of four weeks, of such questions as: 'Viix' year teeth coming up?"; 
^'Have yon a ; "duel do (lu:y liane ‘‘Do you have a 

tlie uncertainty prompting tlic question, 'Tj this A'louimief'' 
nsked of the experimenter. 

These highly individualistic characteristics of the report suggest a 
striking preoccupation of tiiouglit niid feelings with personal, inner 
stimuli. The distraction of attention fioni j)rescjit objective stimuli, 
the quality of the perceptual or intellectual experience aiid the under¬ 
development of social feeling create «an impression of extreme devia¬ 
tion from the norm. 

The second record selected for consideration is tliat of a 
Rudolph, 4 years and 7 months of age, IQ 121. 

t. Birf/fdoy Tttidi' 

Lci*s pretend ii*i someone* s hirthdify- “Mine is Seldom be i 
13ill, rm four niul a h<ilf.“ 

Whose birthday is it? Cliild seleas doll witli yellow 
[Iresa, 

Who muilL come to the party? CKiUl brings in blue boy. 
“'I'lint's a pretty boy, isn't it? Tins man. This one with the 
pink dress. This one with green pants. This too" (the mother 
doll). 

What wilt {s)h£ find in this box'f (Square box). “I think 
slic'li find n toy.” 

Wfidt 'lyi// (j)Ae find In (his box? (long box). “And I think 
that will be a hru^h. The re are one, two, llircc, four caudle a 
and I'm four niid a half." 

2 . liUfinfj-Room {opening out-of-doors) 

What if this picture ahoui? 

“A doirl Oh, there’s the girf, niid thiTu's the hoy ngaiii. 
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Oh yes, she's four years old. 1 think the dog cats bones, and 
Lhe girl and boy eat dinner.’’ 

Cnii yon m(\hc another pie tin ef 

Places, boy in chair, dog owtsitk, and girl atantling. 

3. Bedroom {Opening Into StitaUer 

‘‘la that a very pretty picture," asked before picture was 
shown, 

Jl^hai is this picliirc about? 

1, “I think this is about a boy (baby) throwing a ball 
to this pretty boy!" 

Can you make another picture"/ 

2. "The boy’s laying down and the daddy’s Inying down. 
The girl is standing by her mominie." 

4. Ptayfround 
jyhat ij ih'is picture aboutf 

1. Little trees and n house. I think 1*11 climb up it! I 

think they’re playing football. You have to kick with this 

foot- I can kick it pretty high. I can kick with this foot, too. 

Oh, I like this boy best I He’s pretty. So's the ball.*' 

Cnij you 7nokc another preiure? 

2, '*They’rc marching (blue boy, yellow girl, pink girl, green 
boy). She’s got a pocket. They're rnarchiiig this way,” noticing 
that profile of bny in green faces a direction opposite to that 
of the other three children. 

5. Playroom wi//i Toys 

IF hose playroom shaft <100 call this? Selects hoy in blue. 

IF hat docs {s)hf want from the shelves? 

"1 think he wants the wagon." 

Can you make another picture this child and these play- 

ihimjs?** "I think I’ll put tins block in the wagon." Puts all the 
blocks in the wagon. “Pull, piill> pull!" 

Pictures in Silhoite/fc and in Color 
11"hat is this pitturc about? fVhat does it make you think 
of? Let’s tell (f story about the picture. 

7. i\Iother Coercing Child 

"It looks like n woman. Mo, it looks like Snow White.’* 

7. Mother Coercing Child 

“Looks like :i woman and a little girl. Taking her to 
the hospital. I was born in the hospital in Oakland. 
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8. Mother Ciirinff for llftky ht (•rih 

"The WOI 13 fill's in the lied niul tlic hfihy’s in the bed. This 
girl Is *;oinfi l<> colbpse. My daddy i-ollapsed” 

9. Chifil Hrfushi// to f\at 

"'rhis is alimit a woman feeding Uie hoy," 

10. ('/iilti SIrrpifif/ 

“Oh, I Ihiiik this is ahoul a hoy slLTiHiig, and the ninoii is 
coming in and tUe window is open, and lUc onrtains arc 
waving. The boy is soioul asleep. I like sleeping. 1 .sleep 
well.” 

II. Dafiooii Phty 

“That's a new pieliirc, Thai’s piir|>lef 'I'hal’s a girl hold¬ 
ing a balloon and a boy stepping ou it. Does he want to 
hie.nk it?" 

12. Tnoo Chifitreu fiulth Do{j 

“Oil, this hoy's picily! 'The hoy is Wfilking on the sidewalk: 
a girl aiul a dog.” 

13. Father Tossluif Uahy 

“Look tit :hat man put the bahy up. A ljulc, little diiUl 
witli his cinllics olf," poiiiling to older Hiild. “They're walk- 
Ing on die street and they''11 get run over.” 

14 , Daydrcamlitg 

“Oh yes I hoy silting on there and a girl lioltling a doll. 
Tlowcrsl” 

15. liiff Hoy flufl Little Girt 

“Oh, that’s a pretty pietiiru! lioy telling girl, ‘You’d hotter 
go across the street I’ She got run over too. Anything more 
you got for me to do?” 

In contrast to the first record (Jisciisscd, tlii.s chfld interprets all 
of tile pictures From Picture 7 thrmigli Picture 15 in tcrni.s of activity', 
Picture 6, Sulhy Child, is the only picture in the series of 10 calling 
for verbal description, for which an interpretation in tcrnivS of stiitic 
fuim is given, lii at least four of tiie pictures, tlic activity projected 
is an inner activit 3 ^ rather than an overt activity, as the suggestion 
of purpose ill Picture 7, ''teikintj her to (he liospit((r\’ the suggestion 
of iiuKv state in the case of the little girl in Picture 8, ”ihis fjirl is 
going to collalise*^; the reference to purpose or mood in the case 
of the little boy in PicLiirc li, *'does he wrr/ft to break it/''; and the 
thought of the little hoy in Picture [5, cxpiessed in the words, 
‘'Youd better go across the street/' 
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A c()mp;ir[son cf this four-year-^old hoy’s pattern of interpretation 
for the 10 pictures for which group averages were computed, with 
the average pattern for the 29 four-ycar-oM boys studied, gives evi¬ 
dence of superioiity in pcrformniicc, from the point of view of crea¬ 
tive mental activity. 

Rudolph's interpretations sIkhv less static form (10 per cent vs, 
23 per cent) than was found for the average of 29 hoys of his nge 
group (Pictures 6-J5). Forty per cent of his interpretations are in 
tcims of inner activity, as coinparcil with 25 per cent in the group 
average of four-year-olds. 

Tile record sluiws also a good degree of mental maturity as meas¬ 
ured by progress from an entirely concrete or literal interpretation 
of the ohjcctive aspects of the stiinuius to an understanding of objec¬ 
tive details as symhohs in a more meaningful whole. For example, 
the cliilil's posture in Picture 7 is perceived as symbolic of an inward 
state of reluctance or umvillingncss and hence tlie projection, by tlic 
child under discussion, of the hospital destiny for the child coerced. 
Similarly the objective details of Picture 10, tho moonlight, the open 
window, the moving curtains as well as the sleeping figure arc all 
interpreted as symbols of rest and refreshment, and so the expression 
of satisfaction in the comment, like sleeping. I sleep well/' The 
little boy s posture in the Balloon Picture is understood as symbolic 
of aggressive te/!dency, and tiierefore the question, he 'lemt 

tu hreilk 

Whcji the report is considered from the point of view of part- 
whole balance in perception, no responses are found which belong 
to the three lower categories of perceiving, the perception of a detail 
in place of a whole, an unanalyzed whole, or an incomplete whole 
incompletely analyzed. Roth pictures containing three central ligures 
are described with some detail. The descriptions of all 10 pictures 
must he classified as complete wholes analysed either incompletely 
or completely with reference to major details. 

Again, tile pictures with rnovable pai'ts contribute the most s?!tis- 
factory data for an interpretation of motivation and of personal 
social development. The direction of identifications cannot be (left-' 
niLcly stated on the basis of this record. Whereas, the little boy in 
blue is given the playroom and toys and the ambiguous figure in 
Pictures 9 and 10 is interpreted as a boy, a little girl iS made tlie 
heroine of the birthday party, anti the child figure in Pictures 7 and 
8 is described as a little girl. In Picture 13, the eiiiiieocal figure is 
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referred to as little, Jlule rhihL'* Interest is therefore not nar¬ 
rowly self-limited. 

The response to Picture 2 shows n real interest in the children as 
well as in tlie dnp, and pleasure in findinp; tliem af^ain: there\ 

the glri and there's the boy (ifjtiiiL Oh yes, she's jour years old“ 
The reor[>anixa[ion of the picture illustrates the somewhat typical 
reaction of the boys, that of nivinfic the comfortable bif^ chair to the 
hoy doll, placiuK the do(^ out of doors and letting the little girl 
stand up. 

The reaction to Picture 3, as well as to Picture 2, may indicate a 
readier identification on tlic child’s part witli the boy doll and per¬ 
haps Avitli the father doll as well, inasmuch as in the rcariangemcnt 
of this picture the little bed is given to the boy doll and the big 
bed to the daddy doll, with the comnicin, *'The boys laying down 
and the daddy s laying doivii- The girl is slauding by her mommies 

Two reorganizations were spontaneously given for the Playground 
Picture. The first reorganization suggests ihe mixed play group of 
boy and girl, and the second aiTangemcnt, the intenuediate pattern, 
four children marching in a row, the girls inside, the boys outside. 

The fiction play, for all three pictures, Nos. 2, 3 and 4, Indicates 
a high level of social interest. A broad social interest as well is 
suggested by the use, in reorganizing the picture, of the two more 
mature play patterns, the tentative mixed play pattern, as described 
aho^'c, and the boy-girl pattern. 

Specific interests stand out clearly in tlie report. The interest in 
toys, but also in useful things, is shown in the choice of the birthday 
gifts. The boy’s interest in the wagon is projected into the play¬ 
room scene: 'T think he zuants the zoagon'' 

A tendency to aesthetic judgment and appieciation of color are 
ouLstanding characteristics of the report. The wmrd "'pretty” occurs 
half a dozen times, 

Picture 1: 

“Thnt'jj a prelly liny, isn't it?" 

Picture 3: 

'‘la llint a very pietly iiicUirc? 1 think this is about n boy 
(baby) ibrowiiig a boll to this pretty boy I" 

Picture 4: 

“Oh, 1 like this hoy best I lie’s pi city. So'h the hnll.’' 
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Picture 12: 

“Oh, this hoy’s prcUyl” 

Ficfurc IS: 

“Oh, rli.TlN a prett}’ picture!’' 

The flowers, observed in Picture 14, w^rc mentioned . In only 
four out of 77 descriptions of this picture. Colors are specifically 
mentioned three times in the report* Only two other boys out of 
the 39 hoys stod/ed as h/^h a score for color interest, 

In a report indicating superiorit]' in mental capacity, well de¬ 
veloped social interest, and unusual sensitivity to beauty and to color, 
it is surprising to fine! the recurrence of the following theme. 

Picture 7: 

“Looks like a woman and a Ihdc girl Taktuff her to ihs 
hospital, \ wa& born in the hospilal in Oakland,” 

Picture S: 

“The womnn^s in the bed and the baby’s in the bed. This 
prV/ is ffowg fo collapse. My daddy collapsed.” 

Piciure 13: 

“Lopk ai that man put the baby up I A little little child 
with his clothes off. They’re walking on the street find f/rcy'/i 
get rMH o^verP 

Picture 15: 

“O that’s a pretty picture/ floy tefling girl, ^You'd better 
go across (he street/’ Shr got run ever too.** 

The report brings out clearly a strain of anxiety which is already 
affecting the child’s adjustment to the nursery school environment, 
where he is regarded as a poorly adjusted child. A partial explana¬ 
tion IS probably to be found in home conditions. The child^s mother 
has been threatened for man 5 '^ months with a nervous breakdown. 
The child has recently^ had a tonsillectomy and while at the hos¬ 
pital was visited by bis father, who fainted upon entering the 
hospital room. The mother frequently threatens the child when 
naughty with a return to the hospital and the father’s collapse, 

A third record which may help in evnluating a projective tech¬ 
nique, based upon pictures, as a method of understanding child per¬ 
sonality, is the record of another boy of the same age and approxi¬ 
mately the same IQ as RudoJph. Peter is 4 years and 7 months of 
age, with an IQ of 325. 
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1 . Biriiuiiiy Tnhh 

\.cV$ prcicjui if’j hirthiiiiy. 

Whose h'lrfhtlay is Uf I'cter sclcr.tH i\\c W»y \n blue. 

Who avili forne tv the pnrtyf " rimse iwo and tlic liule girl. 
Mnilitir aiul Daddy.'* 

jrhitt nuiU {s)ht' ftfiii in this boxf {st/uare f/vx). “Raster 

Jt'iuit nviii {s)he fuiti in this hoxf (\ou^ box). '‘A sliovel.“ 

2. Livintj-linoui (}{fcniu{j Out-vf-Dwrs 
What is this pU litre oh out/ 

U “A IiKU bay and Kirl ividi a and the window open." 
Can yon mahe another pirturr^ 

2, “I think they would like to be oiiidoors. She has brown 
hair.*’ 

3 , Itettnnirn [Openiruj Into Smatirr Room) 

Whilt is this picture nhoutf 

1. motheI' and a da(l<ly. and n Hide liab}* nnd a little 
^irl nnd a Hide bay and a pnnd I A nlar \h\\ und a rooster." 

Can you make another pi it are/ 

2. “I want n ininiire with jiisi a boy and a and a father, 
not any modier, raiiHe 1 want in pretend die riioilicr has gone 
lu work aiifl ihe f.ilher stayN bonie. I'rctend the mother lias 
ROiie and lives somewhere cl.sc. Maybe they will be lonesome. 
Only Lwo people ikmv. I'lic lillle ^irl has ^one with the mother, 
Now ibc falber and the little boy has gone to finil them. They 
forgot llieir iliiiiKff. didn’t they?’’ 

‘V. Playijroutul 
What is this picture about? 

1, “'rhere, ibey're all by the nisei vc-i oniduors. She doesn't 
piny ball," referring to doll in pink dress. 

Can you make another picture? 

2. “Pretend sonicoiie kicks it up, up in the sky. It might 
go over in the Held," polniliiK to the trees. 

5 , Playroom, luith 'Pays 

Whose ptayroQin shali n/r call this? '“I'llis little hoy's bc- 
k was W\'a Id rib day." 

IP hat docs (s)he tiuant from the shelves? "f iliink he would 
like the best this carl." Ueinoves everything from the shelves. 

Can you mnliv another pieturr ricith this chihl and these play- 
lyn'u^j^ Careful distribution of toys .iiiioiig the dolls. 
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Pit fares in SilhoueJfe and iu Coior 

IP hat is this pi dare nhoatf What docs if make you think 
of ? Let's tell a story ahoiif the picture, 

6. Sulky Child 

"A little Kiii cianciiiff.^’ 

7. Mother Co £rciii 0 Child 

'‘Tlicy'ie going for a walk. They^re going through a tunnel." 

3. Mother Caring for liaky i?i Crib 

"Mother's fixing a little boy, and the little boy is watching, 
lie's got a teddy-bear. You’ie writing things I told you." 

9. Child Refusing to Eat 

"I see a little girl. Mama makes the little girl eat her 
tliiiner, but she doesn’t." 

10. Child Slccphig 

"The little boy’s asleep and a storm blowing the curtains 
and old Mr. Moon is looking at the storm." 

11. Balloon Play 

"Dcy little boy trying to pop his balloon and the little girl 
isn’t popping liers. She's just holding hers. He's popping it. 

He doesn't want it." 

12. Tnvo Chilcfren mi Jr Dog 

"'J'hey’re running somewhere and the little clog’s running 
after. The little buy’s crying because the little gid’s niriniiig 
faster, running down the street." 

13. Father Tossing Baby 

"Me^4 putting the bab)^ up in the air. The little boy’s hold¬ 
ing the Daddy's pants." 

14. Daydreaming 

"The little girl’.s bolding the doll, and the little boy’s sitting 
on a tree that’s broke down. There’s grcciii grass and an¬ 
other tree." 

15. Big Boy and Little Girl 

"A little lioy came in and found a little girl helping her 
motile I cook." 

This record, like the preceding record, indicates a high level of 
mentnl activity. All 10 of the pictures presented for verbal dcscrip- 
tictu are interpreted i?! terms of activity, and at least tliree in terms 
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of inner nctivity, ns Picture 9 in wliich reference is made to the 
child’s resist-ance or obstinacy, nulkes the Utile girl eat her 

dinner, but she doesni'*; Picture 11, in which a motive for popping 
the balloon is suf^gested, "He's popping it. He doesn't want {i'/ 
and Pictiiic 12 in which a reason is offered for the little boy’s cry¬ 
ing: '^Tl\e liifJv hoy*s crying becduse the little girl's running fester — 
ruf/ning du7vn the si tret/' It is difficult to determine wliether the 
iiiteri)rctation for Picture 15 suggests simple overt activity, or carries 
the incaning of the little girl’s sympathetic sharing of the mother’s 
activity. In all doubtful eases, the interpretation has been classed as 
one of overt activity. 

The pattern of interpretation for this record may therefore, be 
expressed as («) no static form, (Z») 70 per cent outer activity; 
(c) 30 per cent inner activity; in conti'ast to tlic average for tlic age 
group, wJiicIi is 23 per cent static form, 51 per ccjit outer activit)^ 
and 25 per cent inner activity, In at least three of JO pictures, 
the report makes a symbolic inteipvetation of objective details, In 
Picture 9, the posture of the child is interpreted in terms of negativism 
and rcsi.stancc. The objective signs or symbols of dcstnictive aggres¬ 
sion and of distress arc recognized as sucli in Pictures 1J and 12. 

An analysis of ihc responses from the point of view of part-whole 
balajicc indicates that perception, under the conditions of the experi¬ 
ment, is organized in every instance as a complete whole, either 
completely or incompletely analysed. 

It is clearly evident from a consideration of the three aspects of 
tile report already discussed that the record shows creative, alert 
Intelligence, 

An analysis of the data obtained from the pictures with movable 
parts, is enlightening in this instance, especially for its contribution 
to an understanding of motivational tendencies and personal-social 
development. 

In five of the seven experimental situations in which an identifica¬ 
tion of some sort is the natural response, the report shows a tendency 
toward more sympathetic interest in ''Doddy' and in little boys 
thiin in mother or little girls, A boy is selected as central figure 
foi the birthday party. The choice of central figure for the play¬ 
room is also, "'This Hi lie hoy, hccanse it was his birthday." The 
ambiguous figure in Picture 8 is perceived as a little boy: ^'The little 
bo^ is watching; he's got a teddy-bear." In Picture 10, the sleeping 
figure is called a little boy, and the older child in Picture 13 is also 
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described as a little boy. '"The little hoy's holdiu// the Daddy s 
pa fits/' The exception is found in the interpretation of Picture 9, 
'7 see a little girl. Mama makes the little girl eat her dinnerj bjit 
she doesn't/' The response to Picture 7 is equivocal: "'They're go¬ 
ing for a loalh. They're going through a tunnel." 

The fiction play in tlic reorganization of Picture 3 brings out very 
cl carl)' the child’s cinotional identification with his father. "T want 
fl picture with iusi a hoy and a girl and a father, not any mother, 
cause I want to pretend the mother has gone to work and the father 
stays home. Pretend the mother has gone and lives somewhere else. 
Maybe they will be lonesome. Only two people now. The Utile 
girl has gone with the mother. Now the father and the little bay 
has gone to find them. They forgot their things, dulnt they?" 

The objective situation underlying this phantasy play is, for the 
child concerned, a broken home experience. Father and mother are 
divorced* The child and his little sister live with the mother, who 
works outside the home. The child’s longing for the father, the 
fear of loneliness without the mother— "Maybe they wdl be lone¬ 
some" —the experiencing in imagination of companionship with 
Daddy alone— "The liiih girl has gone with the 7notherj" and the 
final wish-fulfillment of a reunited family— "Now the father and the 
Utile boy has gone io find them" are all vivid indications of an emO' 
tional tension which has not yet been resolved in this diild's inner 
world. 

The fantasy play which suggests the affection of the little girl for 
tlie mother perhaps explains the interpretation of Picture 9 as a 
mother making her little girl eat dinner, and the interpretation of 
Picture IS, "A little hoy came in and found a lit lie girl helping her 
771 other cook" 

In response to Picture 4, the comment is made, apparently with 
some relief from the conflict set up by die bedroom scene, "There, 
they're all by themselves outdoors." The child’s rearrangement of 
the picture shows two groups, in opposite cornels of the playground, 
each group containing a little girl and a little boy. 

The three complete records presented above, in addition to the 
excerpts winch are quoted throughout the report, illustrate the type of 
(lata which may he expected from the use of pictures in a projective 
study of nursery school children. The normative and interpretive 
discussion of these protocols has been for the most part ^’peripherar’ 
lather than ^*ccntral” in emphasis. That is to sii)', the responses to the 



380 


OKNirnC P.SYCIIOLOOV MCNOailAPIIS 


pictures; h;ive been examined from a rcbitivcly ^'exterior’* point of 
view, with little attempt to diajrnosc tlie deeper aspects of personality 
structure. The writer feels that if sucli analyses arc desiiablc tlicy 
should be dcfcired until wider experience has been obtained in the 
use of this procedure. 



V. PRELIMINARY EVALUATION OF THE 
PROCEDURE 


A projective teclnii(]uc based upon picture materials seems particu¬ 
larly appropriate for children of nursery school age for three reasons. 
Tbc first is the relative lack of scif-conscioiisncss in children of tliis 
age. Only one child in the entire group of 77 children seemed inter¬ 
ested in the recording of responses, and conimciitcd as follows: (Peter. 
Picture 8): '‘You^rc luniinff ihbiffs I iold you!* In the second 
place, the absence of fixed habits of perceiving in little children in¬ 
creases the possibility of some degree of self-projection in the organiza¬ 
tion of a perception. Finally fantasy itself, which constitutes the 
scientific data of projection studies is, in the form of fiction play, one 
of the most characteristic and universal activities of children at 
three years and four years of age. It is apparent that because of 
verbal dillicultics or for other reasons, the pictures are not well 
adapted for eliciting fantasy among two-year-olds. 

The pictures with movable parts were the most thoroughly en¬ 
joyed by the children* Provision for manipulation of the pictures, 
as well as for verbal comment, proved a good method of introducing 
the child both to the experiment and to the series of pictures. Be¬ 
cause of their content, and the invitation to an active type of response, 
they proved valuable in revealing personal characteristics not as 
readily shown In procedures requiring merely a verbal reaction. 

The .silhouettes presented the most difficult and the most un¬ 
familiar type of picture material In the total group there were 
12 refusals to interpret the silhouettes, as compared with two re¬ 
fusals to interpret the colored pictures presented for verbal descrip- 
tioiix The following comments arc typical of the childrens reactions 
to the series of silhouettes: 

Dari ecu. t^icture 6: 

"I ilon'l like [he^e funny pictures. This is a boat up here 
(pointin^^ lo moon in little picture). “This is a girl, but I ^ 
know ptruing her leg up for. She might be dancing. 

GfliJ. 6: 

"I won't (ell you. Tl’s not n very good picture." 

Sandy. Picture 6: 
girl. lt*s so black, 1 can’t see it.'* 
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Picilire 7; 

“We enn sec No, we can’t see Mnnia,” poiniiniuj to 

fiicc, 

Tlioui^h often confiisin)^ to the chiltivcn, the silhonettcs n^ny elicit 
viiliiablc projective niat(Mjal, throup^li tlic element of mnbij^iiity thus 
introduced. 

The colored pictures, presented after tlie silhouettes, were wel¬ 
comed by llic children. These were the pictures most often dc- 
scrihed as "pictty." 

It is, how^ever, difficult to evaluate the three types of pictures 
separately. In general they have dciivcd tlicii value as stimuli 
largely from the fact that they were carefully planned to approximate 
the life experiences of little children, to interest children and so to 
become the incdiuin of projection for "the nieaniiigs, significances, 
patterns, and feelings” (3, 402) wliicli constitute the beauty and 
the mystery of human personality. 



VI CONCLUSIONS 


Tlic analysis iil the da la obtained tliroiijrli this piojccdon experi¬ 
ment from the [irmit of view of affect rends, hnngs out very clearly 
certain definite (levclopmental tendencies in pciccptual reaction to 
pictures, wljich )»ave important implications for «an iiaclcrstariding 
of lioth intclicctiial and niotivationa! prowtli throughout the pre- 
sclmol periofL 

Such cicvciopincntal tendencies in perceptual reaction to pictures 
are; 

1. I'lic tendency to interpret the visual stimulus first in terms of 
static form, and later in terms of activity, Interpretation in terms 
of ijuicr activity, thouglu or feeling, Is a more mature pattern of 
interpretation than interpretation in terms of outward activity, 

2> Tlie tendency to interpret a visual stimulus at first concretely 
or literally, with slov/ development toward more subjective 
interpretation* 

3. The tendency to interpret a visual stimulus first in tenns of a 
primitive unanaly'/,cd whole, or a detail standing for the whole, with 
gradual ilevclopment of the c«apacity to enlarge tlie wiiolc and to 
increase the detail. The second and third tendencies are difficult 
to measure (piantitativcly because of the qualitative differences 
involved. 

4. Tile tendency toward some degree of self-identification with 
picture stimuli, or the projective tendency itself, which Is most clearly 
though indirectly apparent in the fiction play of children. 

Against this baclcground of general developmental tendency, indi¬ 
vidual differences in reaction, win'ch arc of the very essence of per¬ 
sonality, stand out sharply* 

The technique developed in this experiinental study with pictures 
has yielded not only descriptive data useful for understanding age 
trends, but also something of interest and of unique significance in 
tlie perceptual reactions of each one of the subjects studied. So 
long ns an “individuars private world of meanings, significances, 
patterns and feelings’' (3, P402) is valued, it appears word] 
while to continue investigation of this difficult field by every method 
which suggests a possibility of meaningful results. The method pre¬ 
sented in this preliminary report is sufficiently promising to justify 
furthcj' use, willi the purpose of establishing principles of interpre¬ 
tation that may apply to deeper aspects of personality as well as to 
t-lic more superficial aspects considered here. 

3B3 
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